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DQGGRQRWLPSO\DQ\VSHFLILFDVSHFW
RI6:%7KLVSDSHUIRFXVHVVSHFLILFDOO\RQUHSRUWHGOLIHVDWLVIDFWLRQDVRSSRVHGWRUHSRUWHGOHYHOVRIKDSSLQHVV
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6HFWLRQ  GHVFULEHV WKH PHWKRGRORJ\ IRU FRQVWUXFWLQJ WKH SURSRVHG DOWHUQDWLYH DJJUHJDWH RI 6:%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6HFWLRQSUHVHQWVDQHPSLULFDODSSOLFDWLRQXVLQJGDWDIURPWKH:RUOG9DOXHV6XUYH\DQGWKH(XURSHDQ
9DOXHV6XUYH\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DOWHUQDWLYHQRQXWLOLWDULDQDSSURDFKHVWRQDWLRQDO6:%1RQPHDQEDVHGDJJUHJDWLRQSURFHGXUHVVXFK
DVWKHKHDGFRXQWPHDVXUHRIWKHVKDUHRIVDWLVILHGLQGLYLGXDOVSURSRVHGLQWKLVSDSHUKDYHEHHQXVHG
IRUVLPSOHGHVFULSWLRQVRIGDWDVHWV2VZDOGEXWQRWDVNH\PHDVXUHVRILQWHUHVWLQLQWHUQDWLRQDO
DFFRXQWV RI GHYHORSPHQW :KLOH (DVWHUOLQ  GRHV WDNH LQWR DFFRXQW VRPH GLVWULEXWLRQDO
FRQVLGHUDWLRQVKLVPDLQFURVVFRXQWU\UHVXOWLVEDVHGRQDYHUDJHKDSSLQHVVDVDUHVXEVHTXHQWVWXGLHV
FRQFHUQHG ZLWK QDWLRQDO 6:% LQFOXGLQJ (DVWHUOLQ¶V PRUH UHFHQW ZRUN RQ WKH KDSSLQHVV SDUDGR[
(DVWHUOLQHWDODQG6WHYHQVRQDQG:ROIHUV¶VWUHDWPHQWRI(DVWHUOLQ¶VILQGLQJV6WHYHQVRQDQG
:ROIHUV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1RWDEOHH[FHSWLRQVDUHWKHµKDSS\OLIHH[SHFWDQF\¶PHDVXUHSURSRVHGE\9HHQKRYHQ
DQGDPHDVXUHRIVDWLVIDFWLRQZLWKOLIHWKDWLVQRWH[SODLQHGE\SHUVRQDOFKDUDFWHULVWLFV'L7HOODHWDO
 7KH IRUPHU LV GHILQHG DV WKH SURGXFW RI VWDQGDUG OLIH H[SHFWDQF\ DQG DYHUDJH KDSSLQHVV
WUDQVIRUPHGRQD VFDOH UDQJLQJ IURP WR WKH ODWWHU LV WKHDYHUDJHRI WKH UHVLGXDOVREWDLQHGE\
UHJUHVVLQJ LQGLYLGXDOOHYHO OLIH VDWLVIDFWLRQ RQ SHUVRQDO FKDUDFWHULVWLFV 7KHVH PHDVXUHV VKRZ PRUH
VRSKLVWLFDWHGDOWHUQDWLYHVIRUDJJUHJDWLQJVHOIUHSRUWHGZHOOEHLQJEXWWKH\QHYHUWKHOHVVUHO\RQDYHUDJH
6:%DQGDUHXWLOLWDULDQLQQDWXUH
$GLUHFWUHIHUHQFHUHJDUGLQJDKHDGFRXQWPHDVXUHRIQDWLRQDO6:%FDQEHIRXQGLQ+HOOLZHOO
DQG+XDQJZKREULHIO\PHQWLRQXVLQJ³WKHVKDUHRIUHVSRQGHQWVDERYHRUEHORZSDUWLFXODUFXW
RIISRLQWVLQWKHQXPHULFDOGLVWULEXWLRQRIUHVSRQVHV´S7KHDLPRIWKHLUSDSHULVWRDVVHVVWKH
HIIHFWRIWKHTXDOLW\RIJRYHUQPHQWRQQDWLRQDOOLIHVDWLVIDFWLRQ7KHVKDUHLVXVHGDVDUREXVWQHVVFKHFN
IRUGLIIHUHQFHVLQWKHVKDSHRIWKHGLVWULEXWLRQRIVDWLVIDFWLRQUHVSRQVHVGXHWRFXOWXUDOGLIIHUHQFHV7KLV
GLIIHUVLQLQWHQWIURPWKHFXUUHQWVWXG\ZKLFKDLPVWRH[SOLFLWO\GHYHORSDPHWKRGRORJ\IRUFUHDWLQJD
KHDGFRXQW PHDVXUH DV D QDWLRQDO LQGLFDWRURI DJJUHJDWH 6:% +HOOLZHOO DQG +XDQJ  ILQG QR
VLJQLILFDQWFKDQJHVLQWKHNH\ILQGLQJVZKHQXVLQJWKHVKDUHPHDVXUHEXWWKHUHOHYDQWUHVXOWVDUHQRW
UHSRUWHGLQWKHSXEOLFDWLRQDQGQRVSHFLILFFXWRIIVDUHGLVFXVVHG
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6XPPDU\VWDWLVWLFVRIWKHGLVWULEXWLRQRI6:%DUHFRQVLGHUHGEXWRQO\IRUKDSSLQHVVTXHVWLRQVZLWKTXDOLWDWLYH
VFDOHVLQYROYLQJOLPLWHGFDWHJRULHVHJµYHU\KDSS\¶µIDLUO\KDSS\¶µQRWYHU\KDSS\¶
,QJHQHUDOXWLOLWDULDQDSSURDFKHVUHIHUWRXWLOLW\PD[LPL]DWLRQ0HDQPHDVXUHVDUHOLQNHGVSHFLILFDOO\WRDYHUDJH
XWLOLWDULDQLVPZKHUHDYHUDJHXWLOLW\LVPD[LPL]HG


 $+HDGFRXQWDJJUHJDWHRIQDWLRQDOVXEMHFWLYHZHOOEHLQJ
0HDQPHDVXUHVRILQGLYLGXDOOHYHO6:%LQIRUPDWLRQUHTXLUHSUHFLVHLQWHUSHUVRQDOFRPSDULVRQVEXWWKH
RUGLQDO DQG DUELWUDU\ QDWXUH RI UHSRUWHG 6:% VFDOHV PDNHV LW GLIILFXOW WR FRPSDUH DQVZHUV DFURVV
LQGLYLGXDOV%RQGDQG/DQJVKRZWKDWFURVVFRXQWU\FRPSDULVRQVRIDYHUDJH6:%DUHYLUWXDOO\
LPSRVVLEOH ZKHQ UHSRUWHG 6:% VFDOHV DUH RUGLQDO ZLWKRXW LPSRVLQJ VWURQJ DVVXPSWLRQV DERXW WKH
XQGHUO\LQJGLVWULEXWLRQVRI6:%)XUWKHUPRUH6:%VFDOHVDUHQDWXUDOO\ERXQGHGZKLFKOLPLWVWKH
JURZWKRIDYHUDJH6:%PHDVXUHVVLQFHLQGLYLGXDOVZKRKDYHUHDFKHGWKHKLJKHVWOHYHOFDQQRWLPSURYH
IXUWKHU
3HUKDSVPRUHFULWLFDOWKDQGDWDVWUXFWXUHDQGLQWHUSUHWDWLRQDUHQRUPDWLYHFRQVLGHUDWLRQV0HDQ
PHDVXUHVSURPRWHDYHUDJHXWLOLWDULDQLVPDQG WKLVPD\EHDPLVJXLGHGVRFLDODLP)UDQNIXUW 
UHDVRQVWKDWZKDWLVPRVWLPSRUWDQWPRUDOO\LQWHUPVRIWKHGLVWULEXWLRQRIHFRQRPLFDVVHWVLV³WKDWHDFK
>SHUVRQ@ VKRXOG KDYH HQRXJK´ S  LWDOLFV LQ RULJLQDO 7KLV SULQFLSOH LV HYHQ PRUH VDOLHQW ZKHQ
PHDVXULQJ6:%EHFDXVH LWVFRPSOH[QDWXUHPDNHV LWXQUHDVRQDEOH WRH[SHFWSHUSHWXDO LQFUHDVHV LQ
DYHUDJHOHYHOV*LYHQWKDW6:%GHSHQGVRQPDQ\OLIHGLPHQVLRQV±VRPHRIZKLFKJRYHUQPHQWVFDQQRW
RUVKRXOGQRWKDYHFRQWURORYHU±LWLVSHUKDSVPRUHDSSURSULDWHIRUJRYHUQLQJERGLHVWRWDUJHWVRPH
UHDVRQDEOHVWDQGDUGRI6:%IRUDOOFLWL]HQVUDWKHUWKDQVHHNWRFRQWLQXDOO\LQFUHDVHWKHZHOOEHLQJRI
DOO
$VXIILFLHQWDULDQZHOIDULVWDSSURDFKSURYLGHVDILWWLQJDOWHUQDWLYHWRWKHXWLOLWDULDQEDVHGPHDQ
PHDVXUHVRI6:%DQG LVZHOOVXLWHG IRUXVHZLWK6:%LQIRUPDWLRQ8QOLNHDYHUDJHXWLOLWDULDQLVP
ZKLFKVHHNVWRPD[LPL]HDYHUDJHZHOIDUHVXIILFLHQWDULDQLVPLVSULPDULO\FRQFHUQHGZLWKSURYLGLQJD
µVXIILFLHQW¶OHYHORIZHOIDUH&ULVSSURSRVHVWKDW³FRPSDVVLRQIRUDQ\EHLQJ%LVDSSURSULDWHXS
WRWKHSRLQWDWZKLFK%KDVDOHYHORIZHOIDUHVXFKWKDW%FDQOLYHDOLIHZKLFKLVVXIILFLHQWO\JRRG´S
,QWHUPVRIVXEMHFWLYHZHOIDUHGHYHORSPHQWFDQDFFRUGLQJO\EHYLHZHGDVDQDWLRQ¶VDELOLW\WR
VXSSRUW VXFKD VXIILFLHQW OHYHORI6:% IRU LWV FLWL]HQV RU FUXFLDOO\ IRU DVPDQ\RI LWV FLWL]HQV DV
SRVVLEOH7KHREYLRXVTXHVWLRQDULVHVUHJDUGLQJWKHVXIILFLHQWOHYHORI6:%7KLVLVWKHPDLQFKDOOHQJH
RIWKLVSDSHUDQGZLOOEHDGGUHVVHGODWHULQWKLVVHFWLRQDIWHULQWURGXFLQJWKHJHQHUDOIRUPRIWKHSURSRVHG
KHDGFRXQWUDWLRDQGWKHXQGHUO\LQJ6:%LQIRUPDWLRQ
$SSO\LQJWKHVXIILFLHQF\SULQFLSOHWR6:%GDWDWUDQVODWHVWRDQDJJUHJDWHPHDVXUHWKDWLVEDVHG
RQDGLFKRWRPRXVUHGXFWLRQRIVHOIUHSRUWHGZHOOEHLQJDQGFDQEHH[SUHVVHGIRUPDOO\DVIROORZV

 ܹܵܤ௦௛௔௥௘ ൌ  ?݊෍ ܫሺݏݓ ௝ܾ ൒ ݖሻ௡௝ୀଵ  

:KHUH݊LVWKHWRWDOQXPEHURILQGLYLGXDOVLQDFRXQWU\ݏݓ ௝ܾLVLQGLYLGXDOM¶VUHSRUWHGOHYHORI6:%]
LVDWKUHVKROGOHYHORIZHOIDUHDQG, LVDQLQGLFDWRUIXQFWLRQWKDW LVZKHQLQGLYLGXDOM¶VUHSRUWHG
6:%LVDERYHWKHWKUHVKROGOHYHO]DQGRWKHUZLVH7KHWKUHVKROGOHYHOݖVHSDUDWHVLQGLYLGXDOVZKR


KDYH D UHDVRQDEO\ KLJK OHYHO RI 6:% IURP WKRVH ZKR GR QRW ܹܵܤ௦௛௔௥௘ WKHUHIRUH UHSUHVHQWV WKH
SURSRUWLRQRILQGLYLGXDOVLQWKHFRXQWU\ZLWKDVXIILFLHQWO\KLJKOHYHORI6:%
7KHVFDOHDQGVFRSHRIݏݓ ௝ܾFDQYDU\GHSHQGLQJRQWKHGDWDVRXUFH7KHUHDUHVHYHUDOW\SHVRI
TXHVWLRQV FXUUHQWO\ XVHG LQ YDULRXV VXUYH\V EURDGO\ FODVVLILHG LQWR WZR JURXSV KDSSLQHVV DQG
VDWLVIDFWLRQ+DSSLQHVVTXHVWLRQVDUHFRQVLGHUHGPHDVXUHVRIHPRWLRQDOVWDWHVZKHUHDVVDWLVIDFWLRQ
PHDVXUHV DUH YLHZHG DV FRJQLWLYH HYDOXDWLRQV 2YDVND DQG 7DNDVKLPD  7KH IRUPHU FDQ EH
SUREOHPDWLFEHFDXVHWKH\WHQGWRHOLFLWPRUHKHGRQLFHYDOXDWLRQVWKDWUHIOHFWPDLQO\FXUUHQWUHFHQW
PRRG2QWKHRWKHUKDQGOLIHVDWLVIDFWLRQTXHVWLRQVDUHPRUHDSSURSULDWHIRUQDWLRQDOPHDVXUHVRIZHOO
EHLQJ±+HOOLZHOO DQG%DUULQJWRQ/HLJK  DUJXH WKDW WKH\ DUH³PRUH UHIOHFWLYHRIRYHUDOO DQG
FRQWLQXLQJ OLIH FLUFXPVWDQFHV DQG KHQFH DUH PRUH VXLWHG WR FDSWXUH ORQJWHUP DQG LQWHUQDWLRQDO
GLIIHUHQFHVLQSROLFLHVDQGLQVWLWXWLRQV´S7KLVLVNH\IRUWKHFRQVWUXFWLRQRIܹܵܤ௦௛௔௥௘ZKLFK
LVLQWHQGHGDVDQRYHUDUFKLQJPHDVXUHWKDWFDQFDSWXUHEURDGHYDOXDWLRQVDERXWOLIHLQJHQHUDODFURVV
FRXQWULHV,WKHUHIRUHFRQVWUXFWܹܵܤ௦௛௔௥௘EDVHGRQUHSRUWHGOLIHVDWLVIDFWLRQGDWDVXFKWKDWݏݓ ௝ܾ ൌ ݏ௝
ZKHUHݏ௝LVWKHUHSRUWHGOLIHVDWLVIDFWLRQRILQGLYLGXDO݆ܹܵܤ௦௛௔௥௘LVVXLWDEOHIRUXVHZLWKERXQGHGDQG
RUGLQDO VFDOHV DQG PRUH LPSRUWDQWO\ KDV OLPLWHG VHQVLWLYLW\ WR VPDOO GLIIHUHQFHV LQ UHSRUWHG OLIH
VDWLVIDFWLRQVRLWDGGUHVVHVWRVRPHGHJUHHWKHSUREOHPRILQWHUSHUVRQDOFRPSDULVRQVE\UHGXFLQJWKH
QXPEHURIFRPSDULVRQVPDGHEHWZHHQDGMDFHQWSRLQWVRQWKHVDWLVIDFWLRQVFDOH:HDUHRQO\FRQFHUQHG
ZLWKFRPSDULQJVDWLVIDFWLRQOHYHOVDURXQGݖVRWKDWDOOUHSRUWHGVDWLVIDFWLRQOHYHOVEHORZWKHWKUHVKROG
DUHDVVXPHGWRGHQRWHORZHU6:%WKDQDOOVDWLVIDFWLRQOHYHOVDERYHWKHWKUHVKROG$VVXFKWKHYDOXHRIܹܵܤ௦௛௔௥௘DVDPHDVXUHRIRYHUDOOQDWLRQDO6:%KLQJHVRQWKHFKRLFHRIݖZKLFKVHSDUDWHVLQGLYLGXDOV
ZKRDUHVXIILFLHQWO\VDWLVILHGIURPWKRVHZKRDUHQRW
7KHUDQJHRI6:%LQDQRWKHULPSRUWDQWFRQVLGHUDWLRQIRUFRQVWUXFWLQJWKHVKDUHRIVDWLVILHG
LQGLYLGXDOV1DWLRQDODQGLQWHUQDWLRQDOVXUYH\VW\SLFDOO\XVHVDWLVIDFWLRQVFDOHVUDQJLQJIURPWR
SRLQWV,WLVJHQHUDOO\DFFHSWHGWKDWTXHVWLRQVZLWKILQHUVFDOHVDUHPRUHUHOLDEOH'LHQHUHWDO
+HOOLZHOODQG%DUULQJWRQ/HLJK7KHSURSRVHGKHDGFRXQWPHDVXUHVKRXOGWKHUHIRUHEHEDVHGRQ
6:%TXHVWLRQVZLWKDKLJKUHVROXWLRQVFDOH$VVXFKVXEVHTXHQWDQDO\VLVLQWKLVSDSHULVEDVHGRQD
SRLQWVFDOHVHH6HFWLRQ

6HH%UXQLDQG3RUWDIRUIXUWKHUGLVFXVVLRQRQWKHGLIIHUHQWDVSHFWVRI6:%
7KHUHDUHDOVRTXHVWLRQVUHJDUGLQJVSHFLILFDVSHFWVRIOLIHHJVDWLVIDFWLRQZLWKWKHIUHHGRPWRFKRRVHKRZWR
OLYHRQH¶VOLIHVDWLVIDFWLRQZLWKWKHHGXFDWLRQDOV\VWHPVDWLVIDFWLRQZLWKWKHTXDOLW\RIDLUHWFEXWWKHVHGRQRW
DGHTXDWHO\UHIOHFWOLIHLQJHQHUDO
7KLVOHYHORILQWHUSHUVRQDOFRPSDULVRQLVVXSSRUWHGE\'LHQHUDQG7RY³)RUH[DPSOHDSHUVRQUHSRUWLQJ
DQµ¶RQDSRLQWKDSSLQHVVVFDOHLVYLUWXDOO\DOZD\VKDSSLHUWKDQVRPHRQHZKRUHSRUWVDµ¶DQGWKHODWWHULV
PXFKPRUHOLNHO\WRVXIIHUIURPFOLQLFDOGHSUHVVLRQ+RZHYHUDSHUVRQZKRUHSRUWVDµ¶PLJKWQRWLQYDULDEO\EH
OHVVKDSS\WKDQDSHUVRQZKRUHSRUWVDQµ¶´S
)RUDPRUHGHWDLOHGVXPPDU\RIWKHYDULRXV6:%TXHVWLRQVDQGVFDOHVXVHGLQDYDULHW\RIVXUYH\VVHH'LHQHU



,QRZUHWXUQWRGLVFXVVWKHFKDOOHQJHRIFKRRVLQJWKHOHYHORIVXIILFLHQF\7KHDQVZHUOLHVLQ
ILQGLQJDSRLQWZKLFKKROGVVSHFLDOPHDQLQJIRUPRVWLQGLYLGXDOVRQHZKLFKZHDUHSV\FKRORJLFDOO\
LQFOLQHGWRUHJDUGDVDQLPSRUWDQWDQGPHDQLQJIXOWKUHVKROG,QRUGHUWRILQGVXFKDSRLQWLWLVLPSRUWDQW
WRUHPHPEHUWKDWUHSRUWHGVDWLVIDFWLRQYDOXHVUHIOHFWWKHLQWHUSOD\EHWZHHQRQH¶VOLIHDQGRQH¶VIHHOLQJV
DERXW WKDW OLIH$ WKHRU\ WKDW UHFRJQL]HV WKLVXQGHUO\LQJ UHODWLRQVKLS LV QHFHVVDU\ WRXQGHUVWDQG WKH
VDWLVIDFWLRQSURILOHRILQGLYLGXDOV
&RJQLWLYH 'LVVRQDQFH 7KHRU\ ILUVW SURSRVHG E\ +LUVFKPDQ  SURYLGHV DQ LQWXLWLYH
IUDPHZRUNIRUXQGHUVWDQGLQJWKLVUHODWLRQVKLS$FFRUGLQJWR+LUVFKPDQGLVVRQDQFHRFFXUVZKHQRXU
YLHZRIRXUVHOYHVGRHVQRWPDWFKWKHUHDOLW\RIRXUDFWLRQV,WLVXQFRPIRUWDEOHDQGXQGHVLUDEOHDQGZH
DLPWRPLQLPL]HWKHOHYHORIGLVVRQDQFHLQRXUOLYHV7KHFHQWUDOVLJQLILFDQFHRI+LUVFKPDQ¶VWKHRU\LV
WKDWLWVXJJHVWVWKDWGLVVRQDQFHLVPRUHHDVLO\UHGXFHGE\FKDQJLQJYLHZVUDWKHUWKDQFKDQJLQJDFWLRQV
6RPHWLPHVLWLVRQO\SRVVLEOHWRDOWHUYLHZVLIWKHDFWLRQVLQTXHVWLRQKDYHDOUHDG\WDNHQSODFH
 $NHUORIDQG'LFNHQVODWHUSURSRVHGWKDWGLVVRQDQFHRIWHQRFFXUVEHFDXVHRXUYLHZRI
RXUVHOYHVDV³VPDUWQLFHSHRSOH´LVFKDOOHQJHGE\WKHUHDOLW\RISDVWDFWLRQVRUQHZLQIRUPDWLRQ,QWKH
FRQWH[WRI6:%,SURSRVHWKDWZHOLNHWRWKLQNRIRXUVHOYHVDVEHLQJVDWLVILHGKDSS\ZLWKRXUOLYHVDW
OHDVW RQ VRPH EDVLF OHYHO 7KHUH DUH WZR RSSRVLQJ IRUFHV DW ZRUN L D VWURQJ UHVLVWDQFH DJDLQVW
DGPLWWLQJ D OHVV WKDQ VRPHDFFHSWDEOH OHYHORI VDWLVIDFWLRQEHFDXVHZH VHHN WRXSKROG WKLVYLHZRI
RXUVHOYHVDVVDWLVILHGZKLOHLLFRJQLWLYHGLVVRQDQFHSXVKHVXVWRDGPLWRXUWUXHOHYHORIVDWLVIDFWLRQ
7RFODULI\OHWXVFRQVLGHUWKHLPSOLFDWLRQVDORQJWKH6:%SDWK$SRVLWLYHUHODWLRQVKLSEHWZHHQ
OLIHFRQGLWLRQVDQG6:%PHDQVWKDWSRRUHUOLIHFRQGLWLRQVOHDGWRORZHUOLIHVDWLVIDFWLRQVLQFHZHVHHN
WR PLQLPL]HGLVVRQDQFHEHWZHHQ UHSRUWHG VDWLVIDFWLRQ DQG OLIH FRQGLWLRQV :KHQ OLIH FRQGLWLRQV DUH
DFFHSWDEOHZHKDYHQRSUREOHPFRUUHFWO\LGHQWLI\LQJWKHDSSURSULDWHVDWLVIDFWLRQOHYHO+RZHYHUWKLV
UHODWLRQVKLSEUHDNVGRZQWHPSRUDULO\DURXQGDWKUHVKROGWKDWZHFRQVLGHUWRUHSUHVHQWDµEDVLF¶OHYHORI
KDSSLQHVVEHFDXVHWKHUHLVDUHOXFWDQFHWRDGPLWVDWLVIDFWLRQOHYHOVEHORZWKLVSRLQW ,QWHUPVRIWKH
GLVWULEXWLRQRIUHSRUWHGOLIHVDWLVIDFWLRQZHVKRXOGVHHDSLOHXSRIUHVSRQVHVDWWKLVWKUHVKROG7KLVLV
ZKHUHGLVVRQDQFHEXLOGVXSDV WKHGLVSDULW\EHWZHHQ OLIHFRQGLWLRQVDQG6:%LQFUHDVHVHYHQWXDOO\
IRUFLQJ LQGLYLGXDOV WR DGMXVW WKHLU YLHZ RI WKHPVHOYHV DV KDSS\VDWLVILHG DQG WKXV UHSRUW OHYHOV RI
VDWLVIDFWLRQEHORZWKLVNH\WKUHVKROG'LVVRQDQFHWKHUHIRUHSHDNVDURXQGWKLVUHVLVWDQFHWKUHVKROGDV
VKRZQLQ)LJXUH

>)LJXUHDERXWKHUH@

7KLVDSSURDFKUHTXLUHVWKHXVHRIVXUYH\GDWDLQRUGHUWRH[DPLQHWKHGLVWULEXWLRQRIVDWLVIDFWLRQ
OHYHOV 7KH QH[W VHFWLRQ GHPRQVWUDWHV KRZ WKLV FDQ EH GRQH LQ SUDFWLFH DQG DSSOLHV WKH SURSRVHG
KHDGFRXQWPHDVXUHRI6:%WRDQDO\VHWKHUHODWLRQVKLSVEHWZHHQQDWLRQDO6:%DQGVWDQGDUGREMHFWLYH
LQGLFDWRUV RI GHYHORSPHQW $V RXWOLQHG LQ 6HFWLRQ  VWXGLHV W\SLFDOO\ DVVHVV WKH FURVVFRXQWU\
DVVRFLDWLRQVRIPHDQOLIHVDWLVIDFWLRQZLWK*URVV'RPHVWLF3URGXFW(DVWHUOLQHWDODQGYDULRXV


VRFLDOLQGLFDWRUV%ODQFKIORZHUDQG2VZDOG'HDWRQ/DZOHVVDQG/XFDV/HLJKDQG
:ROIHUV2YDVNDDQG7DNDVKLPD7KHQH[WVHFWLRQH[WHQGVWKLVOLWHUDWXUHE\H[SORULQJWKH
DVVRFLDWLRQEHWZHHQWKHSURSRVHGKHDGFRXQWPHDVXUHܹܵܤ௦௛௔௥௘DQGVHYHUDOGHYHORSPHQWPHDVXUHV
 $SSOLFDWLRQOLIHVDWLVIDFWLRQDQGREMHFWLYHZHOOEHLQJDFURVV
FRXQWULHV
 'DWD
6HOIUHSRUWHG OLIH VDWLVIDFWLRQ GDWD IURP :RUOG9DOXHV 6XUYH\V :96  DQG (XURSHDQ9DOXHV
6XUYH\V(96DUHXVHGWRFRQVWUXFWܹܵܤ௦௛௔௥௘7KHVHLQLWLDWLYHVDUHFRQGXFWHGLQGHSHQGHQWO\
EXWDUHFRPSDWLEOHDQGFRPSDUDEOHDFURVVFRXQWULHVDQGWLPHDQGDUHDYDLODEOHLQDQLQWHJUDWHGGDWDVHW
WKDWLVZHOOGRFXPHQWHG,QJHQHUDO:96DQG(96FRYHUGLIIHUHQWFRXQWULHVEXWWKHUHLVVRPHRYHUODS
7KHUHDUHDWRWDORI:96DQG(96ZDYHVHDFKFRQGXFWHGRYHUPXOWLSOH\HDUVEDVHGRQUHSHDWHG
FURVVVHFWLRQVRIVWUDWLILHGUDQGRPVDPSOHVRIDURXQGLQGLYLGXDOVSHUFRXQWU\RQDYHUDJH(DUO\
ZDYHVDUHOLPLWHGLQWKHLUFRYHUDJHDQGGRQRWLQFOXGHUHSUHVHQWDWLYHVDPSOHVIRUVRPHFRXQWULHV6LQFH
WKLVLVDFURVVFRXQWU\H[DPLQDWLRQWKHDQDO\VLVLVUHVWULFWHGWRZDYHVDQGRI:96DQGZDYHVDQG
RI(96WRPD[LPL]HFRXQWU\FRYHUDJH7RFRQVWUXFWDQDWLRQDOOHYHOSDQHOGDWDVHWZLWKFRPSDUDEOH
FRXQWU\VHWVDQGVLPLODUWLPHIUDPHVZDYHVRI:96DQG(96DUHFRPELQHGLQWRRQH\HDUSHULRG
FRYHULQJDQGZDYHVDUHFRPELQHGLQWRDQRWKHU\HDUSHULRGFRYHULQJ2YHU
WKHVH WZRSHULRGV WKHUH DUH D WRWDO RI UHVSRQGHQWV IURPFRXQWULHVRIZKLFKDUH
H[FOXGHGGXH WRLQFRPSOHWH LQIRUPDWLRQHLWKHUSHUWDLQLQJ WROLIHVDWLVIDFWLRQRUWRWKHFRXQWU\OHYHO
H[SODQDWRU\YDULDEOHVLQWURGXFHGEHORZ7KHDQDO\VLVLVEDVHGRQDVDPSOHRIREVHUYDWLRQV
IRURQHRIWKHVSHFLILFDWLRQVIRUDWRWDORIFRXQWULHVZLWKFRXQWU\REVHUYDWLRQVLQSHULRGRQHDQG
LQSHULRGWZR
5HVSRQGHQWVDUHDVNHG³$OOWKLQJVFRQVLGHUHGKRZVDWLVILHGDUH\RXZLWK\RXUOLIHDVDZKROH
WKHVHGD\V"´DQGDUHLQVWUXFWHGWRFKRRVHDQXPEHUEHWZHHQDQGZKHUHLVODEHOHG³GLVVDWLVILHG´
DQGLVODEHOHG³VDWLVILHG´:96DQG(96GDWDDUHVXLWDEOHIRULPSOHPHQWLQJDSUDFWLFDOSUR[\IRU
WKH VKDUH RI VDWLVILHG LQGLYLGXDOV WKH KLJKUHVROXWLRQ VFDOH LV PRUH UHOLDEOH FRPSDUHG WR FRDUVHU
DOWHUQDWLYHV DQG WKH\ VXSSRUW ULFK FURVVFRXQWU\ DQDO\VHV RI 6:% VLQFH WKH\ FRYHU D ODUJH DQG

:96ZDYHVZHUHFRQGXFWHGLQDQG(96
ZDYHVZHUHFRQGXFWHGLQDQG
6HH7DEOH$LQWKH$SSHQGL[IRUDOLVWRIFRXQWULHVDQGWKHLUDYDLODELOLW\LQHDFKZDYH
3UHYLRXVFRXQWU\OHYHOVWXGLHVRQ6:%KDYHXVHGVDPSOHVUDQJLQJIURPWRREVHUYDWLRQV'HDWRQ
'L7HOODHWDO/HLJKDQG:ROIHUV2YDVNDDQG7DNDVKLPD6WHYHQVRQDQG:ROIHUV
([FHSWIRUZDYHRIWKH:96LQZKLFKPHDQV³FRPSOHWHO\GLVVDWLVILHG´DQGPHDQV³FRPSOHWHO\
VDWLVILHG´


UHSUHVHQWDWLYH VHW RI FRXQWULHV UDQJLQJ IURP XQGHUGHYHORSHG WR IXOO\ LQGXVWULDOLVHG HFRQRPLHV
UHSUHVHQWLQJDOOFRQWLQHQWVDQGPDMRUVXEUHJLRQV7KHGLVWULEXWLRQRIOLIHVDWLVIDFWLRQUHVSRQVHVIRUWKH
VDPSOHXVHGLQWKHUHJUHVVLRQDQDO\VLVLVVKRZQLQ7DEOHIRUHDFKSHULRGVHSDUDWHO\FRXQWVKDYHEHHQ
DGMXVWHGXVLQJVDPSOLQJZHLJKWVSURYLGHGZLWKWKHVXUYH\GDWD

>7DEOHDERXWKHUH@

,XVHWKHVHUHSRUWHGOLIHVDWLVIDFWLRQGDWDWRLGHQWLI\DPHDQLQJIXOVDWLVIDFWLRQWKUHVKROGݖDQGFRQVWUXFWܹܵܤ௦௛௔௥ 7KHGLVWULEXWLRQRIUHVSRQVHVLVFKDUDFWHUL]HGE\DSURQRXQFHGGDWDFOLIIEHWZHHQOHYHOV
DQG)LJXUH6DWLVIDFWLRQOHYHOVRIRUKLJKHUDUHFRQVLVWHQWO\PRUHSUHYDOHQWWKDQOHYHOVEHORZ
LQHDFKRIWKHWZRSHULRGV7KLVSDWWHUQLVDOVRREVHUYHGIRUPRVWRIWKHFRXQWULHVLQGLYLGXDOO\JUDSKV
QRWVKRZQEXWDYDLODEOHXSRQUHTXHVW0RUHRYHUVDWLVIDFWLRQOHYHOLVPRUHSUHYDOHQWWKDQWKHDGMDFHQW
OHYHO7DNHQWRJHWKHUZLWKWKHVKDUSGDWDFOLIIGHVFULEHGDERYHWKLVVXJJHVWVDSLOHXSHIIHFWDWDQG
DPDUNHGUHOXFWDQFHWRUHSRUWEHORZWKLVSRLQW7KLVSDWWHUQPDWFKHVWKHFRJQLWLYHGLVVRQDQFHDUJXPHQW
SUHVHQWHGLQ6HFWLRQLQGLFDWLQJOHYHOPD\EHDPHDQLQJIXOWKUHVKROGIRULQWHUSUHWLQJVDWLVIDFWLRQ
UHVSRQVHVDVWKHSRLQWZKHUHGLVVRQDQFHLVKLJKHVW,QWKLVIUDPHZRUNLQGLYLGXDOVUHSRUWLQJEHORZOHYHO
FDQEHLQWHUSUHWHGWRKDYHVXFKSRRUOLIHFRQGLWLRQVWKDWWKH\FDQQRWRYHUFRPHWKHLQVWLQFWWRGHQ\
WKDWWKH\DUHLQGHHGQRWZLWKLQWKHDFFHSWDEOHUDQJHRIVDWLVIDFWLRQ$VVXFKOHYHOPD\EHVHWDVݖWKH
ORZHVWSRLQWDWZKLFKSHRSOHDUHVXIILFLHQWO\VDWLVILHGDQGWKHSURSRVHGDOWHUQDWLYHKHDGFRXQWPHDVXUH
RIQDWLRQDO6:%IURPHTXDWLRQFDQEHPRUHSUHFLVHO\GHILQHGDV


ZKHUH ݏ௝ LV LQGLYLGXDO ݆¶V OLIH VDWLVIDFWLRQ UHVSRQVH LQ WKLV FDVH UDQJLQJ IURP  WR  DQG ߠ௝ LV
UHVSRQGHQW݆¶VVDPSOHZHLJKWLQFOXGHGLQRUGHUWRREWDLQUHVXOWVUHSUHVHQWDWLYHRIWKHZKROHSRSXODWLRQ

>)LJXUHDERXWKHUH@

7KHDQDO\VLV LVEDVHGRQUHJUHVVLQJܹܵܤ௦௛௔௥௘RQ WKHLQGLYLGXDOFRPSRQHQWVPDNLQJXS WKHFXUUHQW
IRUPXODWLRQRIWKH+XPDQ'HYHORSPHQW,QGH[+',SHUFDSLWD*URVV1DWLRQDO,QFRPH*1,OLIH
H[SHFWDQF\PHDQ\HDUVRIVFKRROLQJDQGH[SHFWHG\HDUVRIVFKRROLQJ7KHFKRLFHRIWKHVHFRPSRQHQWV
LVPRWLYDWHGE\WKH+',¶VZLGHVSUHDGSRSXODULW\ZLWKLQWKHFXUUHQWGLVFRXUVHRQGHYHORSPHQWDQGVRFLDO
SURJUHVV6RPHSUHYLRXVVWXGLHVRIQDWLRQDO6:%UHOLHGRQYDULDWLRQVRIWKHVHPHDVXUHVWRKHOSH[SODLQ

)RUPRUHGHWDLOVRQ WKH+',FRPSRQHQWV VHH7HFKQLFDO1RWHVRI WKH+XPDQ'HYHORSPHQW5HSRUW 81'3
DYDLODEOHDWKWWSKGUXQGSRUJVLWHVGHIDXOWILOHVKGUBWHFKQLFDOBQRWHVSGI
 ܹܵܤ௦௛௔௥௘ ൌ  ?݊෍ ߠ௝ܫሺݏ௝ ൒  ?ሻ௡௝ୀଵ  


PHDQ UHSRUWHG OLIH VDWLVIDFWLRQ 'HDWRQ  (DVWHUOLQ HW DO  /HLJK DQG :ROIHUV 
6WHYHQVRQDQG:ROIHUV
'DWD IRU WKH+',FRPSRQHQWVDUH WDNHQ IURPWKHRQOLQHGDWDEDVHPDLQWDLQHGE\ WKH8QLWHG
1DWLRQV'HYHORSPHQW3URJUDPPH81'30DWFKLQJWKHVHLQGLFDWRUVWRVDWLVIDFWLRQGDWDE\
VSHFLILF\HDULVQRWSRVVLEOHVLQFHWKH9DOXHV6XUYH\VDUHFRQGXFWHGLQZDYHVWKDWVSDQPXOWLSOH\HDUV
$GGLWLRQDOO\\HDUO\81'3GDWDDUHQRWDYDLODEOHSULRUWR)RUFRXQWULHVVXUYH\HGLQWKHSHULRG
 ,XVH81'3GDWD IRU\HDU)RUFRXQWULHV VXUYH\HG LQ WKHSHULRG ,XVH
DYHUDJHVRI81'3GDWDRYHUWKRVH\HDUV3HULRGDYHUDJHVDUHFRQVLGHUHGWRSURGXFHUHVXOWVWKDWUHIOHFW
DPRUHORQJWHUPUHODWLRQVKLSZLWKVXEMHFWLYHPHDVXUHV0F*LOOLYUD\WKLVPHWKRGKDVEHHQXVHG
SUHYLRXVO\LQRUGHUWRPLQLPL]HVHDVRQDOGHYLDWLRQVIURPWKHORQJWHUPWUHQG2YDVNDDQG7DNDVKLPD
 7KH FXUUHQW VWXG\ LV FRQFHUQHG PDLQO\ ZLWK LQWHUQDWLRQDO FRPSDULVRQV DQG WKHUHIRUH ZLWK
IXQGDPHQWDOGLIIHUHQFHVLQWKHHFRQRPLFRUJDQL]DWLRQRIWKHFRXQWULHVZKLFKDUHVORZWRFKDQJHVR
PHDVXUHV FDSWXULQJ D ORQJWHUP WUHQG DUH LGHDO $OO GHYHORSPHQW LQGLFDWRUV DQG DGGLWLRQDO FRQWURO
YDULDEOHVDUHGHILQHGLQ7DEOH

>7DEOHDERXWKHUH@

3HU FDSLWD *1, LV H[SHFWHG WR KDYH D VWURQJ SRVLWLYH HIIHFW RQ WKH VKDUH RI VDWLVILHG LQGLYLGXDOV
(FRQRPLVWVRIWHQUHO\RQWKHDVVXPSWLRQWKDWLQFRPHDQGZHOOEHLQJDUHGLUHFWO\OLQNHG³WKHUHLVDFOHDU
SUHVXPSWLRQWKDWFKDQJHVLQHFRQRPLFZHOIDUHLQGLFDWHFKDQJHVLQVRFLDOZHOIDUHLQWKHVDPHGLUHFWLRQ
LIQRWLQWKHVDPHGHJUHH´ZKHUHQDWLRQDOSURGXFW³LVWDNHQWREHWKHREMHFWLYHPHDVXUDEOHFRXQWHUSDUW
RIHFRQRPLFZHOIDUH´$EUDPRYLW]S3UHYLRXVVWXGLHVILQGDSRVLWLYHUHODWLRQVKLSEHWZHHQ
QDWLRQDOLQFRPHDQG6:%PHDVXUHGXVLQJPHDQOLIHVDWLVIDFWLRQ'LHQHUDQG2LVKL(DVWHUOLQHW
DO2XZHQHHODQG9HHQKRYHQ6WHYHQVRQDQG:ROIHUV7KHHIIHFWRIOLIHH[SHFWDQF\
RQ6:%LVDPELJXRXV/LYLQJORQJHUFDQUHIOHFWDVRFLHW\LQJRRGKHDOWKZKLFKERRVWVOLIHVDWLVIDFWLRQ
EXWWKLVHIIHFWFDQEHUHGXFHGRUUHYHUVHGLIWKHTXDOLW\RIOLIHIRUWKHROGLVORZ3UHYLRXVHYLGHQFHLV
FRQWUDGLFWRU\±2YDVNDDQG7DNDVKLPDILQGDSRVLWLYHUHODWLRQVKLSEHWZHHQOLIHH[SHFWDQF\DQG
OLIH VDWLVIDFWLRQ ZKLOH 'HDWRQ  HVWLPDWHV  D QHJDWLYH OLQN :H VKRXOG DOVR VHH D SRVLWLYH
DVVRFLDWLRQ EHWZHHQ QDWLRQDO VDWLVIDFWLRQ DQG PHDQH[SHFWHG \HDUV RI VFKRROLQJ $FFRUGLQJ WR WKH
KXPDQFDSLWDOPRGHOHGXFDWLRQLVSRVLWLYHO\OLQNHGWRLQFUHDVHGZHOIDUHWKURXJKDSRVLWLYHHIIHFWRQ
ZDJHV +RZHYHU WKH HPSLULFDO HYLGHQFH LV PL[HG $ QXPEHU RI VWXGLHV ILQG DSRVLWLYH DVVRFLDWLRQ
EHWZHHQ HGXFDWLRQ DQG UHSRUWHG OLIH VDWLVIDFWLRQ %ODQFKIORZHU DQG 2VZDOG  (DVWHUOLQ 
)HUUHUL&DUERQHOO *UDKDP DQG 3HWWLQDWR  ZKLOH RWKHUV ILQG D QHJDWLYH RU VWDWLVWLFDOO\
LQVLJQLILFDQWUHODWLRQVKLS%ODQFKIORZHUDQG2VZDOG)ORXUL3RZGWKDYHH6KLHOGVHW

$YDLODEOHRQOLQHDWKWWSKGUXQGSRUJHQVWDWLVWLFVGDWDDFFHVVHGRQ6HSW81'3GRHVQRWGLUHFWO\
FROOHFW GDWD WKHLU GDWDEDVH LV FRQVWUXFWHG XVLQJ YDULRXV VRXUFHV OLVW RI VRXUFHV DYDLODEOH DW
KWWSKGUXQGSRUJHQVWDWLVWLFVXQGHUVWDQGLQJVRXUFHV


DO3RZGWKDYHHHWDODUJXHWKDWWKHUHDUHDQXPEHURIQRQILQDQFLDOFKDQQHOVWKURXJK
ZKLFKHGXFDWLRQHIIHFWVZHOOEHLQJ7KHVHFKDQQHOVFDQPLWLJDWHWKHHIIHFWRIHGXFDWLRQRQZHOOEHLQJ
LQGHSHQGHQWO\RILQFRPHJDLQV7KH\ILQGDQHJDWLYHGLUHFWDVVRFLDWLRQEHWZHHQ\HDUVRIHGXFDWLRQDQG
OLIH VDWLVIDFWLRQ EXW SRVLWLYH LQGLUHFW DVVRFLDWLRQV WKURXJK LQFRPH HPSOR\PHQW PDULWDO VWDWXV DQG
KHDOWK 7KLV VXJJHVWV WKDW WKH RYHUDOO UHODWLRQVKLS EHWZHHQ HGXFDWLRQ DQG OLIH VDWLVIDFWLRQ PD\ EH
SRVLWLYH RU QHJDWLYH GHSHQGLQJ RQ ZKLFK FKDQQHOV KDYH D VWURQJHU LPSDFW RQ SHUVRQDO ZHOOEHLQJ
%MRUQVNRYHWDOSURSRVHWKDWWKHUHODWLRQVKLSEHWZHHQHGXFDWLRQDQG6:%LVVWURQJHULQORZ
LQFRPHFRXQWULHVZKHUHWKHLQFRPHJDLQVRIH[WUDVFKRROLQJDUHODUJHU7KLVVXJJHVWVWKDWWKHUHPD\EH
FRQVLGHUDEOHYDULDWLRQLQWKHZD\SRSXODWLRQVUHDFWWRJDLQVLQNQRZOHGJHDFURVVWKHFRXQWULHVDQDO\VHG
LQWKLVSDSHU
&XOWXUDOQRUPVDQGVRFLDOV\VWHPVYDU\ZLGHO\DFURVVQDWLRQVDQGWKH\FDQEHV\VWHPDWLFDOO\
DQGVLJQLILFDQWO\UHODWHGWRLQGLYLGXDOV¶DVVHVVPHQWRIWKHLURZQOLIHVDWLVIDFWLRQ$FRQFHUQLVWKDWPDQ\
FXOWXUDO GLPHQVLRQV WHQG WR EH KLJKO\ FRUUHODWHG ZLWK VWDQGDUG REMHFWLYH PHDVXUHV RI ZHOOEHLQJ
HVSHFLDOO\ZLWKLQFRPHHJLQGLYLGXDOLVWLFGHPRFUDWLFFRXQWULHVDOVRWHQGWREHWKHULFKHVWDQGPRVW
GHYHORSHG,FRQWUROIRUFXOWXUDOGLIIHUHQFHVXVLQJWKH,QJOHKDUWDQG:HO]HOWZRGLPHQVLRQDO
LQGH[7KHLQGH[LVFRQVWUXFWHGXVLQJUHVSRQVHVWRDWWLWXGLQDOTXHVWLRQVIURP:96DQG(961DWLRQV
DUH VFRUHG DORQJ D WUDGLWLRQDO YV VHFXODUUDWLRQDO YDOXH VFDOH DQG DOVR DORQJ D VXUYLYDO YV VHOI
H[SUHVVLRQYDOXHVFDOH%RWKVFDOHVUHYROYHDURXQG]HURVRWKDWFXOWXUHVWKDWHPSKDVL]HWUDGLWLRQDODQG
VXUYLYDOYDOXHVDUHDVVLJQHGQHJDWLYHVFRUHVZKLOHWKRVHZLWKHPSKDVLVRQVHFXODUUDWLRQDODQGVHOI
H[SUHVVLRQYDOXHVDUHJLYHQSRVLWLYHVFRUHV)LJXUHVKRZVWKHSRVLWLRQRIHDFKFRXQWU\LQWKHVDPSOH
DORQJ WKHVH WZRFXOWXUDOGLPHQVLRQV&XOWXUDOSURILOHVYDU\JUHDWO\DFURVVWKHQDWLRQVLQWKHVDPSOH
VSUHDGLQJDFURVVPXFKRIWKHELGLPHQVLRQDOYDOXHSODQH

>)LJXUHDERXWKHUH@

&XOWXUDOYDOXHVFRUHVDUHDYHUDJHVEHWZHHQDYDLODEOHFRXQWU\VFRUHVIURPDQG
LHLIVFRUHVDUHDYDLODEOHIRUERWKZDYHVWKHQWKHDYHUDJHLVXVHGRWKHUZLVHDVLQJOHVFRUHYDOXHLV
XVHG7KLVHQVXUHVWKDWDOOFRXQWULHVLQWKHVDPSOHDUHDVVLJQHGRQHVFRUHIRUHDFKGLPHQVLRQWKDW
GRHVQRWFKDQJHRYHUWLPH
7KHUH DUH VHYHUDO DGYDQWDJHV WR XVLQJ WKH ,QJOHKDUW:HO]HO LQGLFHV WR FRQWURO IRU FXOWXUDO
HIIHFWV)LUVWO\WKH\DUHGLUHFWO\UHOHYDQWWRWKH6:%GDWDXVHGKHUHJLYHQWKH\DUHWKHPVHOYHVEDVHG

([FHSWIRU$UPHQLD$]HUEDLMDQ*HRUJLDDQG8JDQGDIRUZKLFKQRVFRUHGDWDDUHDYDLODEOHEHWZHHQ
(DUOLHULQIRUPDWLRQSULRUWRLVXVHGIRUWKHVHFRXQWULHV
7KHGHFLVLRQWRDYHUDJHDFURVVERWKWLPHSHULRGVIRUWKRVHFRXQWULHVIRUZKLFKERWKGDWDSRLQWVDUHDYDLODEOH
ZDVPDGHEHFDXVHIHZFRXQWULHVDUHJLYHQVFRUHVLQERWKWLPHSHULRGVDQGDOVRWRUHGXFHELDVVWHPPLQJIURP
ODUJHGLIIHUHQFHVLQFXOWXUDOSURILOHVIRUFRXQWULHVWKDWVLJQLILFDQWO\FKDQJHWKHLUYDOXHVDQGDWWLWXGHVEHWZHHQZDYH
DQG
$OWHUQDWLYHFXOWXUDOFRQWUROVKDYHEHHQXVHGLQWKHOLWHUDWXUH)RUH[DPSOH'HDWRQXVHVDELQDU\LQGLFDWRU
YDULDEOHVWRLGHQWLI\HDVWHUQ(XURSHDQDQGVXE6DKDUDQFRXQWULHV2YDVNDDQG7DNDVKLPDVLQJOHRXW$VLDQ


RQLQIRUPDWLRQFROOHFWHGE\WKH:96DQGWKH(966HFRQGO\WKH\DUHV\VWHPDWLFDOO\FRQVWUXFWHGXVLQJ
)DFWRU$QDO\VLVRIUHVSRQVHVWRTXHVWLRQVH[SOLFLWO\GHVLJQHGWRFDSWXUHFURVVQDWLRQDOGLIIHUHQFHVLQ
YDOXHV\VWHPVDQGWRJDLQDEHWWHUXQGHUVWDQGLQJRIFXOWXUDOGLVWLQFWLRQV/DVWO\WKHWZRGLPHQVLRQV
SURYLGHVLPSOHUHGXFHGIRUPFRQWUROVWKDWFDSWXUHZLGHUDQJLQJDVSHFWVRIYDOXHVDQGEHOLHIV
, DOVRFRQVLGHU DQ H[WHQGHG PRGHO WKDW LQFOXGHVXQHPSOR\PHQW DQG LQIODWLRQGDWD IURP WKH
:RUOG 'HYHORSPHQW ,QGLFDWRUV GDWDEDVH :',  WR FRQWURO IRU PDFURHFRQRPLF IRUFHV %RWK
QDWLRQDOXQHPSOR\PHQWDQGLQIODWLRQUDWHVDUHNQRZQWRKDYHDVWURQJQHJDWLYHDIIHFWRQOLIHVDWLVIDFWLRQ
%ODQFKIORZHUHWDO'L7HOODHWDO0RUHRYHUXQHPSOR\PHQWKDVEHHQVKRZQWRPLWLJDWH
WKHEHQHILWVRIDWWDLQHGHGXFDWLRQRQOLIHVDWLVIDFWLRQ3RZGWKDYHHHWDOVRDKLJKXQHPSOR\PHQW
UDWHLVOLNHO\WRKDYHDQLPSDFWRQWKHUHODWLRQVKLSEHWZHHQPHDQ\HDUVRIVFKRROLQJDQGWKHVKDUHRI
VDWLVILHGLQGLYLGXDOV
6XPPDU\VWDWLVWLFVIRUDOOWKHYDULDEOHVXVHGLQWKHDQDO\VLVDUHSUHVHQWHGLQ7DEOH7KHVKDUH
RIVDWLVILHGLQGLYLGXDOVUDQJHVIURPWRDQGLWLVRQDYHUDJHKLJKHULQWKDQ
LQ$OORIWKHREMHFWLYHZHOOEHLQJLQGLFDWRUVDUHDOVRKLJKHULQSHULRGWZRRQDYHUDJH
SHUFDSLWD*1,ULVHVIURPWROLIHH[SHFWDQF\LQFUHDVHVIURPWRPHDQ\HDUV
RIVFKRROLQJLQFUHDVHVIURPWRDQGH[SHFWHG\HDUVRIVFKRROLQJLQFUHDVHVIURPWR
/DVWO\WKHDYHUDJHXQHPSOR\PHQWDQGLQIODWLRQUDWHVDUHDQG,WLVZRUWKQRWLQJWKDWWKHUHDUH
ODUJHFRXQWU\GLIIHUHQFHVDFURVVDOORIWKHVHLQGLFDWRUV


>7DEOHDERXWKHUH@

 (FRQRPHWULF0RGHO
7KHEDVHOLQHHFRQRPHWULFPRGHOFRPPRQO\XVHGLQWKHOLWHUDWXUHWRH[SORUHWKHUHODWLRQVKLSEHWZHHQ
REMHFWLYHDQGVXEMHFWLYHLQGLFDWRUVRIZHOOEHLQJFDQEHH[SUHVVHGDV

 ܹܵܤ௜ ൌ ߙ ൅ ߚᇱ ௜ܺ  ൅ ߝ௜ǡ݅ ൌ  ?ǡ ǥ ǡ ܰ 


FRXQWULHVDQGLQFOXGHUHOLJLRQFRQWUROVIRU,VODPDQG&KULVWLDQLW\+HOOLZHOOFODVVLILHVFRXQWULHVLQWRVL[
JURXSV LQGXVWULDO IRUPHU 6RYLHW 8QLRQ RWKHU (DVWHUQ (XURSHDQ FRXQWULHV /DWLQ $PHULFDQ $VLDQ RWKHU
GHYHORSLQJFRXQWULHVDQG6FDQGLQDYLDQ7KHVHDSSURDFKHVGRQRWKDYHDQ\XQGHUO\LQJYDOXHV\VWHPVDQGWKXV
KDYHQRLQWXLWLYHLQWHUSUHWDWLRQRWKHUWKDQWRLGHQWLI\GLIIHUHQFHVEHWZHHQJURXSVRIFRXQWULHV
'HWDLOHG LQIRUPDWLRQ UHJDUGLQJ WKHYDULDEOHV XVHG WR FRQVWUXFW WKH WZRGLPHQVLRQV DQG WKHLU FRUUHODWLRQV LV
DYDLODEOH RQOLQH DV D VXSSOHPHQWDU\ PDWHULDO WR ,QJOHKDUW DQG :HO]HO  DW
KWWSMRXUQDOVFDPEULGJHRUJSSV


ZKHUHܹܵܤ௜LVW\SLFDOO\DYHUDJHOLIHVDWLVIDFWLRQIRUFRXQWU\݅EXWFDQDOVREHDQDOWHUQDWLYHPHDVXUH
VXFKDVPHDQKDSSLQHVVRUDQQXDOFKDQJH LQ OLIHVDWLVIDFWLRQ(DVWHUOLQDQGܺ LVDYHFWRURI
REMHFWLYHZHOOEHLQJPHDVXUHV,QWKLVSDSHUܹܵܤ௜LVܹܵܤ௦௛௔௥ IRUFRXQWU\݅
7KLVFDQEHHVWLPDWHGXVLQJ2UGLQDU\/HDVW6TXDUHVKRZHYHU2/6UHJUHVVLRQFDQSURGXFH
ILWWHGYDOXHVWKDWDUHRXWVLGHWKHERXQGVRIܵ ܹܤ௦௛௔௥௘DQGGRHVQRWDGGUHVVWKHQRQQRUPDOGLVWULEXWLRQ
RIWKLVܹܵܤ௦௛௔௥௘)LJXUHVKRZVWKDWWKHSURSRUWLRQRIVDWLVILHGLQGLYLGXDOVLVOHIWVNHZHGLQHDFKRI
WKHWZRFRQVWUXFWHGZDYHVZLWKPRVWFRXQWULHVFRQFHQWUDWHGDWWKHXSSHUHQGRIWKHGLVWULEXWLRQDQG
ZLWK ORQJ OHIW WDLOV 8QGHU WKH 2/6 QRUPDOLW\ DVVXPSWLRQ WKLV DV\PPHWU\ FDQ OHDG WR PLVOHDGLQJ
LQIHUHQFHDERXWWKHVWDWLVWLFDOFKDUDFWHULVWLFRIWKHHVWLPDWHV

>)LJXUHDERXWKHUH@

)HUUDUL DQG&ULEDUL1HWR DQG6PLWKVRQDQG9HUNXLOHQ  LQGHSHQGHQWO\SURSRVHD%HWD
UHJUHVVLRQPRGHOIRUVNHZHGQDWXUDOO\ERXQGHGGHSHQGHQWYDULDEOHV7KH\VSHFLILFDOO\GHYHORSWKHVH
PRGHOVIRUXVHZLWKERXQGHGVFDOHVIURPVXUYH\UHVSRQVHVDQGSURSRUWLRQV7KH%HWDIXQFWLRQDOORZV
JUHDW IOH[LELOLW\ LQ PRGHOOLQJ DV\PPHWULF GLVWULEXWLRQV DQG %HWD PRGHOV SHUIRUP ZHOO ZLWK VPDOO
GDWDVHWV.LHVFKQLFNDQG0F&XOORXJK7KHIROORZLQJ%HWDUHJUHVVLRQPRGHOZLWKD/RJLWOLQN
IXQFWLRQLVHVWLPDWHGXVLQJWKHGDWDGHVFULEHGLQ6HFWLRQ

 ܧሺܹܵܤ௜௧ȁ ௜ܺ௧ሻ ൌ ݁ఉᇲ௑೔೟ ?൅ ݁ఉᇲ௑೔೟ 

ZKHUHܹܵܤ௜௧LVܹܵܤ௦௛௔௥௘LQFRXQWU\݅DWWLPHSHULRGݐDQGܺLQFOXGHVWKHIROORZLQJH[SODQDWRU\DQG
FRQWUROYDULDEOHV3(5&$3,7$*1,/,)((;3(&7$1&<0($1<($562)6&+22/,1*(;3(&7('<($562)
6&+22/,1* D ELQDU\ WLPH LQGLFDWRU WKDW HTXDOV  IRU REVHUYDWLRQV LQ WKH VHFRQG ZDYH DQG  IRU
REVHUYDWLRQVLQWKHILUVWZDYH$GGLWLRQDOH[WHQVLRQVDOVRLQFOXGHWKHWZR,QJOHKDUWDQG:HO]HOFXOWXUDO
LQGLFHV XQHPSOR\PHQW DQG LQIODWLRQ DV FRQWUROV  3(5 &$3,7$ *1, LV PHDVXUHG LQ FRQVWDQW 
LQWHUQDWLRQDO GROODUV DQG LV ORJDULWKPLFDOO\ WUDQVIRUPHG ܧሺܹܵܤ௜௧ȁ ௜ܺ௧ሻ LV WKH FRQGLWLRQDO PHDQ RIܹܵܤ௦௛௔௥௘DQGߚLVDPDWUL[RISDUDPHWHUYHFWRUVWREHHVWLPDWHG)ROORZLQJWKHQRWDWLRQLQ)HUUDULDQG
&ULEDUL1HWRܹܵܤ௦௛௔௥௘LVDVVXPHGWREHGLVWULEXWHGZLWKDEHWDGHQVLW\JLYHQE\

7KLVVLPSOHPRGHOKDVEHHQODUJHO\DSSOLHGWRFURVVVHFWLRQDOGDWD'HDWRQ/HLJKDQG:ROIHUV
LQ VRPH FDVHV D FURVVVHFWLRQ LV FRQVWUXFWHG E\ DYHUDJLQJ DFURVV D QXPEHU RI ZDYHV WR PLQLPL]H VHDVRQDO
GHYLDWLRQVIURPWKHORQJWHUPWUHQG2YDVNDDQG7DNDVKLPD6WHYHQVRQDQG:ROIHUVXVHDZLGH
UDQJHRIGDWDVRXUFHVDQGZDYHVWRDQDO\]HERWKFURVVVHFWLRQDQGSDQHOGDWDVHWV
0RUHSUHFLVHO\WKHQRUPDOLW\DVVXPSWLRQUHIHUVWRWKHFRQGLWLRQDOGLVWULEXWLRQRIWKHGHSHQGHQWYDULDEOHLH
FRQGLWLRQDORQWKHUHJUHVVRUV6PLWKVRQDQG9HUNXLOHQSRLQWRXWWKDWOLQHDUUHJUHVVLRQLVRIWHQUREXVWWR
YLRODWLRQVRIWKLVDVVXPSWLRQEXWWKH\HPSKDVL]HWKDWWKLVLVQRWDOZD\VWKHFDVHHVSHFLDOO\LQVPDOOVDPSOHVDQG
LVSDUWLFXODUO\PLVOHDGLQJIRU³VXUYH\UHVSRQVHVZLWKERXQGHGUHVSRQVHVHWVRUSURSRUWLRQV´S
7KHUHODWLRQVKLSEHWZHHQLQFRPHDQG6:%LVEHWWHUFDSWXUHGE\DORJDULWKPLFVFDOH+HOOLZHOO


 ݂ሺܹܵܤ௦௛௔௥௘Ǣ ߤǡ ߶ሻ ൌ Ȟሺ߶ሻȞሺߤ߶ሻȞሺሺ ?െ ߤሻ߶ሻ ሺܹܵܤ௦௛௔௥௘ሻఓథିଵሺ ?െ ܹܵܤ௦௛௔௥௘ሻሺଵିఓሻథିଵ 


ZKHUHߤ ൌ ܧሺܹܵܤ௦௛௔௥ ሻLVWKHPHDQ߶LVDSUHFLVLRQSDUDPHWHUȞሺڄሻLVWKHJDPPDIXQFWLRQDQG ? ൏ܹܵܤ௦௛௔௥௘ ൏  ?7KHPRGHOLVHVWLPDWHGXVLQJ0D[LPXP/LNHOLKRRGZLWKSDQHOUREXVWVWDQGDUGHUURUV
WRFRQWUROIRUKHWHURVNHGDVWLFLW\DQGVHULDOFRUUHODWLRQZLWKLQFRXQWULHV
7KHH[SODQDWRU\YDULDEOHVDUHFROOHFWLYHO\ WDNHQDVSUR[LHVRIKXPDQGHYHORSPHQW WKH\DUH
HDFKLQWHQGHGWRFDSWXUHGLIIHUHQWREMHFWLYHDVSHFWVRIGHYHORSPHQW+RZHYHU WKHUHKDVEHHQVRPH
FULWLFLVPUHJDUGLQJWKHKLJKLQWHUQDOFRUUHODWLRQEHWZHHQWKHVHPHDVXUHV.RYDFHYLFZKLFKFDQ
UHVXOWLQPXOWLFROOLQHDULW\DQGOHDGWRLQIODWHGVWDQGDUGHUURUVZLWKSRWHQWLDOO\ELDVHGHVWLPDWHV,WLVQRW
FOHDUWKDWPXOWLFROOLQHDULW\LVDVHULRXVFRQFHUQLQWKLVFDVH)LUVWO\.RYDFHYLFGLVFXVVHVWKLV
LVVXH LQGHWDLO DQGSUHVHQWVVHYHUDO VRXUFHV WKDWGHIHQG WKHFKRLFHRI+',FRPSRQHQWVGHVSLWHKLJK
FRUUHODWLRQVREVHUYHGDPRQJWKHP6HFRQGO\WKH9DULDQFH,QIODWLRQ)DFWRUV9,)VDUHZHOOEHORZ
3(5&$3,7$*1,KDVWKHKLJKHVW9,)YDOXHDWZKLOHWKH9,)YDOXHVIRU/,)((;3(&7$1&<0($1
<($562)6&+22/,1*DQG(;3(&7('<($562)6&+22/,1*DUHDQGUHVSHFWLYHO\7KHVH
YDOXHVLQGLFDWHWKDWFRUUHODWLRQVEHWZHHQWKHH[SODQDWRU\YDULDEOHVGRQRWFDXVHVHULRXVSUREOHPVRI
PXOWLFROOLQHDUWL\
7KHPRGHOGRHVQRWHVWDEOLVKFDXVDWLRQDOWKRXJKWKHUHLVVRPHHYLGHQFHWKDW6:%LVDIIHFWHG
E\HGXFDWLRQ2UHRSRXORVDQG)UH\DQG6WXW]HUDDUJXHWKDWLWLVDIIHFWHGE\LQFRPHQRW
YLFHYHUVD +RZHYHU 3RZGWKDYHH  ILQGV HYLGHQFH RI HQGRJHQHLW\ EHWZHHQ LQFRPH DQG OLIH
VDWLVIDFWLRQ$VLQSUHYLRXVFURVVFRXQWU\VWXGLHVRI6:%WKHHVWLPDWHGPDUJLQDOHIIHFWVDUHLQWHUSUHWHG
DVSDUWLDOFRUUHODWLRQVEHWZHHQWKHFRYDULDWHVDQGWKHGHSHQGHQWYDULDEOH1HYHUWKHOHVVHVWDEOLVKLQJWKH
SUHVHQFHRIDVVRFLDWLRQVEHWZHHQ6:%DQGREMHFWLYHPHDVXUHVRIGHYHORSPHQWLVLPSRUWDQWIRUFURVV
FRXQWU\FRPSDULVRQVDV LWKHOSVXVHYDOXDWHZKHWKHUFRXQWULHV WKDWDUHFRQVLGHUHGKLJKO\GHYHORSHG
HFRQRPLFDOO\DOVRH[KLELWKLJKOHYHOVRI6:%


*LYHQWKHSDQHOVWUXFWXUHRIWKHGDWDD)L[HG(IIHFWV)(PRGHOZDVFRQVLGHUHGEXWQRWXVHGGXHWRWKHVPDOO
VDPSOH :KLOH PLQLPL]LQJ ELDV )( FDQ EH LQHIILFLHQW LQ VPDOO VDPSOH XQEDODQFHG SDQHOV )XUWKHUPRUH LW LV
GLIILFXOWWRREWDLQFRQVLVWHQW)(HVWLPDWHVLQQRQOLQHDUVSHFLILFDWLRQVVXFKDVWKH%HWDUHJUHVVVLRQPRGHOSURSRVHG
KHUH&DPHURQDQG7ULYHGLS&RQVLVWHQF\LVDOVRSUREOHPDWLFLQVKRUWSDQHOV&DPHURQDQG7ULYHGL
S7KLVSUREOHPLVDPSOLILHGKHUHGXHWRWKHSDQHOEHLQJXQEDODQFHGZLWKDFRQVLGHUDEOHSRUWLRQRI
FRXQWULHVDSSHDULQJRQO\LQRQHRIWKHZDYHV2IWKHWRWDOFRXQWULHVLQFOXGHGLQWKHDQDO\VLVRQO\DSSHDULQ
WKHZDYHDQGRQO\DSSHDU LQ WKHZDYHZKLFK OHDYHVRQO\FRXQWULHVZLWKHQRXJK
LQIRUPDWLRQWRFRPSXWHWKHDYHUDJHYDOXHVQHFHVVDU\IRU WKH)(HVWLPDWRUV/DVWO\)(PRGHOVDUHQRWDJRRG
FKRLFHZKHQZLWKLQXQLWYDULDQFHLVPXFKVPDOOHUWKDQEHWZHHQXQLWYDULDQFH&DPHURQDQG7ULYHGLZKLFK
LVWKHFDVHKHUHVHH7DEOH$LQ$SSHQGL[7KH,QJOHKDUWDQG:HO]HOFXOWXUDOFRQWUROVDUHXVHGLQVWHDG
WRFRQWUROIRUFRXQWU\GLIIHUHQFHV7KLVDOORZVPRUHGHJUHHVRIIUHHGRPFRPSDUHGWRWKH)(PRGHO+HOOLZHOO
XVHDVLPLODUDSSURDFKLQRUGHUWRSUHVHUYHGHJUHHVRIIUHHGRP
9,)YDOXHVEHORZDUHFRQVLGHUHGWRGHQRWHDGHJUHHRIFROOLQHDULW\WKDWLVDFFHSWDEOHHJ+DLUHWDO


 5HVXOWV
7DEOHUHSRUWVWKHPDUJLQDOHIIHFWVHYDOXDWHGDWWKHVDPSOHPHDQVRIWKHUHJUHVVRUVHVWLPDWHGXVLQJ
(TXDWLRQ7KHPRGHOSUHVHQWHGLQFROXPQLVWKHPRVWSDUVLPRQLRXVLQFOXGLQJRQO\WKHLQGLYLGXDO
+',FRPSRQHQWVDQGDZDYHGXPP\FXOWXUDOFRQWUROVDUHDGGHGLQFROXPQDQGXQHPSOR\PHQWDQG
LQIODWLRQDUHDGGHGLQFROXPQ7KH%D\HVLDQ,QIRUPDWLRQ&ULWHULRQ%,&LVVLJQLILFDQWO\ORZHUWKDQ
LQ WKH HTXLYDOHQW 2/6 VSHFLILFDWLRQV VKRZQ LQ $SSHQGL[ 7DEOH $ ZKLFK VXJJHVWV WKDW %HWD
UHJUHVVLRQ LV VXSHULRU DW H[SODLQLQJ WKH YDULDWLRQ LQ WKH SURSRUWLRQ RI VDWLVILHG LQGLYLGXDOV WKDQ WKH
VWDQGDUG2/6DVH[SHFWHGJLYHQWKHVNHZHGGLVWULEXWLRQRIܹܵܤ௦௛௔௥௘

>7DEOHDERXWKHUH@

7KH SDUVLPRQLRXV PRGHO LQ FROXPQ  VKRZV VLJQLILFDQW DVVRFLDWLRQVEHWZHHQ WKH VKDUH RI VDWLVILHG
LQGLYLGXDOVDQGDOOREMHFWLYHPHDVXUHVRIGHYHORSPHQW7KHPDUJLQDOHIIHFWVRI3(5&$3,7$*1,0($1
<($562)6&+22/,1*DQG(;3(&7('<($562)6&+22/,1*DUHDOOVLJQLILFDQWDWWKHOHYHOZKLOH/,)(
(;3(&7$1&< LV VLJQLILFDQW DW WKH  OHYHO 3(5 &$3,7$ *1, LV SRVLWLYHO\ OLQNHG ZLWK WKH VKDUH RI
VDWLVILHGLQGLYLGXDOVIRUWKHDYHUDJHFRXQWU\EXWWKLVUHODWLRQVKLSLVVPDOOLQPDJQLWXGH7KHPDUJLQDO
HIIHFWRILQGLFDWHVWKDWDWHQSHUFHQWLQFUHDVHLQ3(5&$3,7$*1,IURPLVDVVRFLDWHGZLWK
DQLQFUHDVHRIDSSUR[LPDWHO\SHUFHQWDJHSRLQWVSSVLQWKHVKDUHRIVDWLVILHGLQGLYLGXDOV$
PRUHDFFXUDWHHVWLPDWHFDQEHREWDLQHGE\FRPSXWLQJWKHVKDUHRIVDWLVILHGLQGLYLGXDOVDW*1, 
DQGDW*1, ZKLFKLVDQGUHVSHFWLYHO\DSSVFKDQJH7KHPDUJLQDO
HIIHFWLVVPDOOHUDWWKHPHDQRI3(5&$3,7$*1,±DLQFUHDVHIURPLVDVVRFLDWHGZLWKDQ
LQFUHDVHRISSVLQWKHVKDUHRIVDWLVILHGLQGLYLGXDOV7KHVHGLIIHUHQFHVDUHMXVWXQGHURIWKH
VWDQGDUGGHYLDWLRQRIWKHVKDUHRIVDWLVILHGLQGLYLGXDOV

)RUDJLYHQFRQWLQXRXVFRYDULDWH[WKHPDUJLQDOHIIHFWDWPHDQVLVWKHSDUWLDOGHULYDWLYHRIWKHVKDUHRIVDWLVILHG
LQGLYLGXDOVZLWKUHVSHFWWR[JLYHQE\߲ܧሺܹܵܤ௦௛௔௥௘ȁܺሻȀ߲ݔ ൌ ߲ ቀ ௘೉ഁଵା௘೉ഁቁ Ȁ߲ݔHYDOXDWHGDWPHDQYDOXHVRIDOOWKHFRYDULDWHVLQܺ)RUDGLFKRWRPRXVFRYDULDWH[WKHPDUJLQDOHIIHFWLVWKHGLVFUHWHFKDQJHLQWKHVKDUHRIVDWLVILHG
LQGLYLGXDOVDV[FKDQJHVIURPWRJLYHQE\ௗா൫ܹܵܤ௦௛௔௥௘ หܺ൯ௗ௫ ൌ ܧሺܹܵܤ௦௛௔௥௘ȁܺǡ ݔ ൌ  ?ሻ െ ܧሺܹܵܤ௦௛௔௥௘ȁܺǡ ݔ ൌ ?ሻ
$YHUDJHPDUJLQDOHIIHFWVDUHJHQHUDOO\ODUJHULQPDJQLWXGHEXWWKHUHVXOWVUHPDLQTXDOLWDWLYHO\WKHVDPHUHVXOWV
DYDLODEOHXSRQUHTXHVW
%,&LVXVHGEHFDXVHLWDOORZVIRUFRPSDULVRQDFURVVPRGHOVZLWKGLIIHUHQWGHSHQGHQWYDULDEOHVDQGGLIIHUHQW
VWUXFWXUDOVSHFLILFDWLRQV$ORZHUYDOXHVLJQDOVDEHWWHUPRGHOILW)ROORZLQJ.DVVDQG5DIWHU\GLIIHUHQFHV
LQ%,&YDOXHVWKDWDUHOHVVWKDQSRLQWVFRQVWLWXWH³YHU\OLWWOH´HYLGHQFHWRVXSSRUWWKHXVHRIWKHPRGHOZLWKWKH
ORZHU %,& YDOXH ZKLOH GLIIHUHQFHV EHWZHHQ  DQG  SRLQWV FRQVWLWXWH ³VRPH SRVLWLYH´ HYLGHQFH GLIIHUHQFHV
EHWZHHQDQGFRQVWLWXWH³VWURQJ´HYLGHQFHDQGGLIIHUHQFHVODUJHUWKDQSUHVHQW³YHU\VWURQJ´HYLGHQFH
7KLVFRUUHVSRQGVWRWKHPHDQRIOQ3(5&$3,7$*1,1RWHWKDWWKLVLVGLIIHUHQWIURPPHDQ3(5&$3,7$*1,
ZKLFKLV7KHPHDQRIOQ3(5&$3,7$*1,LVXVHGEHFDXVHWKHUHVXOWVUHSRUWHGLQ7DEOHDUHWKHPDUJLQDO
HIIHFWVDWWKHPHDQVRIWKHFRYDULDWHV


7KHPDUJLQDOHIIHFWVRIWKHUHPDLQLQJREMHFWLYHLQGLFDWRUVDUHDVIROORZVDRQH\HDULQFUHDVHLQ
/,)((;3(&7$1&<IURPLWVPHDQYDOXHRI\HDUVLVDVVRFLDWHGZLWKDQLQFUHDVHRISSVLQWKH
VKDUHRIVDWLVILHGLQGLYLGXDOVDRQH\HDULQFUHDVHLQ0($1<($562)6&+22/,1*IURPLWVPHDQYDOXHRI
\HDUVLVDVVRFLDWHGZLWKDGHFUHDVHRISSVDQGDRQH\HDULQFUHDVHLQ(;3(&7('<($562)
6&+22/,1*IURPLWVPHDQYDOXHRILVDVVRFLDWHGZLWKDQLQFUHDVHRISSV
,QFOXGLQJWKH,QJOHKDUW:HO]HO LQGLFHVDVFXOWXUDOFRQWUROVFROXPQ LPSURYHV WKHPRGHOILW
WKH%,&YDOXHLVUHGXFHGE\SRLQWVDQGFKDQJHVWKHVLJQLILFDQFHRIWKHPDUJLQDOHIIHFWVWKRXJK
RQO\WKHLQGH[RIVXUYLYDOVHOIH[SUHVVLRQYDOXHVLVVWDWLVWLFDOO\VLJQLILFDQWDW&RXQWULHV
WKDWHPSKDVL]HVHOIH[SUHVVLRQRYHUVXUYLYDOYDOXHVKDYHDKLJKHUVKDUHRIVDWLVILHGLQGLYLGXDOV
0RVW QRWDEO\ 3(5 &$3,7$ *1, LV QR ORQJHU VLJQLILFDQW DW VWDQGDUG OHYHOV 7KH UHODWLRQVKLS EHWZHHQ
LQFRPH DQG PHDQ VDWLVIDFWLRQ LV E\ FRPSDULVRQ FRPPRQO\ IRXQG WR EH SRVLWLYH DQG VWDWLVWLFDOO\
VLJQLILFDQWLQFURVVFRXQWU\DQDO\VLVHJ6WHYHQVRQDQG:ROIHUVZKLFKLVDFUXFLDOSDUWRIWKH
ZHOONQRZQ (DVWHUOLQ SDUDGR[ &RQVLVWHQW ZLWK SUHYLRXV VWXGLHV UHJUHVVLQJ PHDQ OLIH VDWLVIDFWLRQ
XVLQJWKHVDPHVDPSOHDQGPRGHOVSUHVHQWHG LQ7DEOH UHVXOWVLQDSRVLWLYHPDUJLQDOHIIHFWRI3(5
&$3,7$*1,WKDWLVVWDWLVWLFDOO\VLJQLILFDQWDFURVVDOOWKUHHVSHFLILFDWLRQVUHVXOWVVKRZQLQ$SSHQGL[
7DEOH$7KHSURPLQHQWUROHRILQFRPHEDVHGPHDVXUHVRIGHYHORSPHQWERWKZLWKLQDQGZLWKRXW
HFRQRPLFVWXGLHVPDNHV*1,DSDUWLFXODUO\LPSRUWDQWNH\PHDVXUHRIZHOOEHLQJ7KHQRQVLJQLILFDQW
PDUJLQDOHIIHFWLQFROXPQPD\RIIHUDQRYHOSHUVSHFWLYH7KHLQFRPHVDWLVIDFWLRQUHODWLRQVKLSFDQEH
MXGJHGWREHYHU\GLIIHUHQWZKHQQDWLRQDOVDWLVIDFWLRQLVFRQVWUXFWHGWRGLUHFWO\UHIOHFWWKHSHUFHSWLRQV
RIWKHXQVDWLVILHG7KLVILQGLQJVXJJHVWVHYLGHQFHDJDLQVWWKHH[LVWHQFHRI WULFNOHGRZQEHQHILWV±LI
WULFNOHGRZQHIIHFWVDUHVWURQJWKHQZHPLJKWH[SHFWWRVHHWKHVDPHVWURQJUHODWLRQVKLSEHWZHHQLQFRPH
DQGWKHVKDUHRIVDWLVILHGLQGLYLGXDOVDVZHREVHUYHEHWZHHQLQFRPHDQGPHDQVDWLVIDFWLRQEXWZHGR
QRW LPSO\LQJ ZHDN WULFNOHGRZQ HIIHFWV RQ 6:%7KH FXOWXUDO FRQWUROV DOVR GHFUHDVH WKH PDUJLQDO
HIIHFWV RI 0($1 <($56 2) 6&+22/,1* DQG (;3(&7(' <($56 2) 6&+22/,1* PDNLQJ WKH ODWWHU QRQ
VLJQLILFDQWDWVWDQGDUGOHYHOVZKLOHLQFUHDVLQJWKHPDUJLQDOHIIHFWRI/,)((;3(&7$1&<
 7KH QHJDWLYH UHODWLRQVKLS EHWZHHQ 0($1 <($56 2) 6&+22/,1* DQG WKH SURSRUWLRQ RI
VDWLVILHGLQGLYLGXDOVUDLVHVTXHVWLRQVDERXWWKHUROHRIHGXFDWLRQZLWKLQD6:%IUDPHZRUN,WLPSOLHV
WKDWDGRSWLQJDQDFFRXQWRISURJUHVVEDVHGRQ6:%PD\OHDGWRSROLFLHVWKDWGRQRWVXSSRUWLQYHVWLQJ
LQHGXFDWLRQ7KLVFDQEHSDUWLFXODUO\GHWULPHQWDOIRUHIIRUWVWRLQWHJUDWH6:%LQWRDFFRXQWVRIZHOO
EHLQJEHFDXVHLWVXJJHVWVDQXQSRSXODUGHYHORSPHQWDJHQGDWKDWZRXOGGLVFRXUDJHHGXFDWLRQ+RZHYHU

$OWKRXJKWKHLQLWLDO(DVWHUOLQSDSHUIRXQGDZHDNDQGDPELJXRXVUHODWLRQVKLSEHWZHHQLQFRPHDQGKDSSLQHVV
DFURVVFRXQWULHV(DVWHUOLQVXEVHTXHQWDQDO\VLVVKRZVDSRVLWLYHUHODWLRQVKLSDQGVSHFLILHVWKDWWKHSDUDGR[
LV FKDUDFWHUL]HG E\ WKH FRQIOLFWLQJ ILQGLQJV RI L D SRVLWLYH LQFRPHKDSSLQHVV UHODWLRQVKLS DFURVV DQG ZLWKLQ
FRXQWULHVDWDSRLQWLQWLPHDQGLLDQHJDWLYHUHODWLRQVKLSDFURVVWLPHZLWKLQDJLYHQFRXQWU\(DVWHUOLQHWDO

%HWDUHJUHVVLRQUHTXLUHVWKHGHSHQGHQWYDULDEOHWREHFRQWLQXRXVDQGFRQVWUDLQHGRQ:KLOHWKHVKDUHRI
VDWLVILHGLQGLYLGXDOVQDWXUDOO\IDOOVLQWKLVLQWHUYDOPHDQVDWLVIDFWLRQGRHVQRWDQGLVLQVWHDGGHILQHGRQ
0HDQOLIHVDWLVIDFWLRQLVWKHUHIRUHWUDQVIRUPHGVXFKWKDWܹܵܤ௠௘௔௡ᇱ ൌ ሺܹܵܤ௠௘௔௡ െ ܽሻȀሺܾ െ ܽሻZKHUHܽDQGܾDUHWKHWKHRUHWLFDOERXQGDULHVRQܹܵܤ௠௘௔௡QRWWKHPLQLPXPDQGPD[LPXPREVHUYHGLQWKHVDPSOH


WKLVFRQFOXVLRQPD\EHPLVJXLGHGDVWKHUHDUHOLNHO\WREHPDQ\FKDQQHOVWKURXJKZKLFKHGXFDWLRQFDQ
HIIHFWZHOOEHLQJ$VGLVFXVVHGSUHYLRXVO\3RZGWKDYHHHWDOVKRZWKDWGHVSLWHDQHJDWLYHGLUHFW
UHODWLRQVKLSHGXFDWLRQDQGOLIHVDWLVIDFWLRQDUHSRVLWLYHO\DVVRFLDWHGLQGLUHFWO\WKURXJKKLJKHULQFRPH
KLJKHUOLNHOLKRRGRIHPSOR\PHQWDQGEHWWHUKHDOWK7KHQHJDWLYHPDUJLQDOHIIHFWIRXQGKHUHUHIOHFWV
WKHFRPELQHGGLUHFWDQGLQGLUHFWDVVRFLDWLRQEHWZHHQHGXFDWLRQDQG6:%ZKLFKSRWHQWLDOO\KLGHVWKHVH
EHQHILWV)RUH[DPSOHPDFURHFRQRPLFFRQGLWLRQVFDQ UHGXFHRUHYHQUHYHUVHDQ\H[LVWLQJSRVLWLYH
HIIHFWVRIHGXFDWLRQRQVDWLVIDFWLRQ,QFOXGLQJXQHPSOR\PHQWUDWHDQGLQIODWLRQFROXPQJLYHVD
PDUJLQDO HIIHFW RI 0($1 <($56 2) 6&+22/,1* WKDW LV QRQVLJQLILFDQW DW VWDQGDUG OHYHOV ZKLOH ERWK
PDFUR FRQWUROV DUH IRXQG WR EH VWDWLVWLFDOO\ VLJQLILFDQW DQG QHJDWLYHO\ DVVRFLDWHG ZLWK WKH OHYHO RI
VDWLVIDFWLRQ7KLV UHVXOW LV FRQVLVWHQW ZLWK WKH WKHRU\RI DGDSWLYH H[SHFWDWLRQV %XUFKDUGW  $
SRSXODWLRQWKDWH[SHFWVWRDFKLHYHDKLJKOHYHORIHGXFDWLRQLVPRUHOLNHO\WRKDYHLQFUHDVHGH[SHFWDWLRQV
LISHRSOHEHOLHYHWKDWEHWWHUHGXFDWLRQZLOOEULQJEHWWHURSSRUWXQLWLHVDQGKLJKHUGLVSRVDEOHLQFRPH,I
RSSRUWXQLWLHVDUHVXEVHTXHQWO\QRWDYDLODEOHLQGLYLGXDOVDUHOLNHO\WRIHHOOHWGRZQDIWHULQYHVWLQJLQ
HGXFDWLRQ 7KLV OLQH RI UHDVRQLQJ FDQ H[SODLQ WKH QHJDWLYH UHODWLRQVKLS EHWZHHQ 0($1 <($56 2)
6&+22/,1* DQG WKH SURSRUWLRQ RI VDWLVILHG LQGLYLGXDOV ZKLFK GLVDSSHDUV ZKHQ LQFOXGLQJ WKH
XQHPSOR\PHQWUDWH7KHVHILQGLQJVVXJJHVWWKDWWKHSRWHQWLDOEHQHILWVWRHGXFDWLRQDUHFORVHO\OLQNHGWR
WKHDYDLODELOLW\RIDGHTXDWHSRVWHGXFDWLRQRSSRUWXQLWLHV7KLVK\SRWKHVLVUHVRQDWHVSDUWLFXODUO\ZHOO
ZLWKWKHFXUUHQWHFRQRPLFFRQGLWLRQV±ODUJHQXPEHUVRIWKHHGXFDWHG\RXWKLQERWKGHYHORSHGDQG
GHYHORSLQJQDWLRQVDUHXQGHUHPSOR\HGDQGXQKDSS\ZLWKWKHLUDYDLODEOHHPSOR\PHQWSURVSHFWV+RXVH
RI/RUGV&RPPLWWHH(8
,QFOXGLQJXQHPSOR\PHQWDQGLQIODWLRQKDVQRVXEVWDQWLDOLPSDFWRQWKHPDUJLQDOHIIHFWRI3(5
&$3,7$*1,EXWGRHVGHFUHDVHWKHPDUJLQDOHIIHFWRI/,)((;3(&7$1&<DQGLQFUHDVHVWKDWRI(;3(&7('
<($562)6&+22/,1*PDNLQJWKHODWWHUVWDWLVWLFDOO\VLJQLILFDQWDWWKHOHYHO7KHUHLVQRFKDQJHLQ
WKHVLJQRUVWDWLVWLFDOVLJQLILFDQFHRIHLWKHURIWKHFXOWXUDOFRQWUROV,WLVZRUWKQRWLQJWKDWWKHVLJQLILFDQFH
RI (;3(&7(' <($56 2) 6&+22/,1* LV QRW FRQWUDGLFWRU\ WR WKH QRQVLJQLILFDQFH RI 0($1 <($56 2)
6&+22/,1*7KHODWWHUPHDVXUHVWKHFXUUHQWVWRFNRIHGXFDWLRQZKLOHWKHIRUPHUPHDVXUHVWKHHGXFDWLRQ
RIIXWXUHJHQHUDWLRQV,WLVSRVVLEOHWKDWFXUUHQWJHQHUDWLRQVLQFRXQWULHVZLWKDKLJKHUOHYHORIHGXFDWLRQ
GRQRWHQMR\WKHGLUHFWZHOOEHLQJEHQHILWVGXHWRVD\EDGODERXUPDUNHWFRQGLWLRQVEXWGHULYHLQGLUHFW
EHQHILWVIURPDSURJUHVVLYHHGXFDWLRQSURILOH
$QDGYDQWDJHRIWKHQRQOLQHDULW\RIWKH%HWDUHJUHVVLRQPRGHOLVWKDWLWFDQEHXVHGWRFRPSDUH
PDUJLQDOHIIHFWVDFURVVGLIIHUHQWOHYHOVRIWKHUHJUHVVRUVZKLFKFDQRIIHUYDOXDEOHLQVLJKWV)RUH[DPSOH
ZH FDQ H[SORLW WKLV IHDWXUH WR WHVW WKH SUHVHQFH RI DQ LQFRPH VDWLDWLRQ SRLQW 6RPH VFKRODUV KDYH
VXJJHVWHG WKDW WKHUH LV D WKUHVKROG OHYHO EH\RQG ZKLFK LQFRPH GRHV QRW LPSURYH ZHOOEHLQJ 7KLV
WKUHVKROG PD\ EH UHODWLYHO\ ORZ UHSUHVHQWLQJ WKH DPRXQW RI PRQH\ UHTXLUHG WR VHFXUH D µGHFHQW¶

7KLVPRGHOLQFOXGHVREVHUYDWLRQVGXHWRPLVVLQJXQHPSOR\PHQWDQGRULQIODWLRQGDWDIRU$QGRUUD&KLOH
0DOL5ZDQGDDQG9HQH]XHOD


VWDQGDUGRIOLYLQJ)UH\DQG6WXW]HUEILQGHYLGHQFHWKDWDWKUHVKROGOHYHOH[LVWVDWZKLOH
/D\DUGSODFHVLWDWWKRXJKKHPRUHUHFHQWO\SURSRVHV/D\DUG:HFDQ
LQYHVWLJDWHKRZWKHUHODWLRQVKLSEHWZHHQ3(5&$3,7$*1,DQGܹܵܤ௦௛௔௥௘GLIIHUVDFURVVLQFRPHOHYHOVE\
ORRNLQJDWWKHPDUJLQDOHIIHFWSDWK$OWKRXJKWKHPDUJLQDOHIIHFWLVQRQVLJQLILFDQWDWWKHPHDQRI3(5
&$3,7$*1,LQWKHSUHIHUUHGPRGHOLWPD\EHWKHFDVHWKDWLWLVVLJQLILFDQWDWORZHUOHYHOVRILQFRPH
ZKLFKZRXOGVXSSRUWWKHVDWLDWLRQSRLQWWKHRU\)LJXUHVKRZVWKDWWKHPDUJLQDOHIIHFWRIOQ3(5&$3,7$
*1,GLPLQLVKHVRQO\VOLJKWO\DVZHPRYHIURPFRXQWULHVZLWKWKHORZHVWLQFRPHVWRFRXQWULHVZLWKWKH
KLJKHVWLQFRPHV+RZHYHULWLVQRWVWDWLVWLFDOO\VLJQLILFDQWDFURVVDOOOHYHOVRILQFRPHVRWKHUHLVQR
HYLGHQFHRIDVDWLDWLRQSRLQW

>)LJXUHDERXWKHUH@

,W LV LQWHUHVWLQJ WR QRWH WKDW WKH ZDYH GXPP\ LV VWURQJO\ VLJQLILFDQW DQG ODUJH LQ PDJQLWXGH
UHODWLYHWRWKHRWKHUFRYDULDWHVDFURVVDOOPRGHOVLQ7DEOH,WLVDVVRFLDWHGZLWKDSSVLQFUHDVH
LQWKHVKDUHRIVDWLVILHGLQGLYLGXDOVLQWKHSUHIHUUHGVSHFLILFDWLRQFROXPQ7KLVLQGLFDWHVWKDWUHSRUWHG
6:%LV LPSURYLQJRYHU WLPHZKLFKSUHVHQWVDVRPHZKDWRSWLPLVWLFRXWORRNIRU WKHIXWXUHRIVRFLDO
SURJUHVV0RUHLQGLYLGXDOVVHHPWREHKDSS\ZLWKWKHLUOLYHVPRUHRYHUWLPH:KLOHWKLVGRHVQRWKHOS
H[SODLQWKHSURFHVVRILPSURYHPHQWLWGRHVVXJJHVWWKDWZHDUHPRYLQJWRZDUGDZRUOGVWDWHWKDWLV
PRUH YDOXDEOH WR LQGLYLGXDOV $ SRVLWLYH LQWHUSUHWDWLRQ LV WKDW WKHVH UHVXOWV UHIOHFW LPSURYHG OLIH
FLUFXPVWDQFHVLQDSURJUHVVLYHZRUOG$PRUHSHVVLPLVWLFYLHZLVWKDWWKH\FRXOGLQVWHDGUHIOHFWORZHU
H[SHFWDWLRQV$ORQJHUWLPHKRUL]RQDQGDGGLWLRQDOPHDVXUHVDVPRUHGDWDEHFRPHDYDLODEOHZLOOKHOS
DQVZHUWKLVDPELJXLW\
,IXUWKHUH[SORUHWKLVWLPHGLPHQVLRQZLWKGLIIHUHQWLDOHIIHFWVDFURVVZDYHVE\LQWHUDFWLQJZDYH
ZLWKDOOFRYDULDWHVLQWKHSUHIHUUHGPRGHOIURPFROXPQLQ7DEOH$OWKRXJKWKHHVWLPDWHGPDUJLQDO
HIIHFWVGLVFXVVHGDERYHDOUHDG\YDU\E\ZDYHGXHWRWKHQRQOLQHDULW\RIWKH%HWDPRGHOWKHLQWHUDFWLRQ
HIIHFWDOORZVIRUIXUWKHUYDULDWLRQWKDWPD\QRWEHFDSWXUHGLQWKHEDVHOLQHPRGHO7KHFRUUHVSRQGLQJ
PDUJLQDOHIIHFWVDWPHDQVIRUHDFKZDYHDUHVKRZQLQ WKHILUVW WZRFROXPQVRI7DEOHVLJQLILFDQW
GLIIHUHQFHVEHWZHHQZDYHVDUHLQGLFDWHGLQEROGDQGLWDOLF7KLVUHYHDOVWKHUHLVDSRVLWLYHOLQNEHWZHHQ
LQFRPHDQGܹܵܤ௦௛௔௥௘WKDWLVVWDWLVWLFDOO\VLJQLILFDQWLQZDYHEXWQRWLQZDYHDQGWKLVGLIIHUHQFH

,WLVSRVVLEOHWKDWWKHPDUJLQDOHIIHFWRIWKHZDYHGXPP\LVELDVHGGXHWRWKHXQEDODQFHGVWUXFWXUHRIWKDWGDWD
,IFRXQWULHVDSSHDULQJRQO\LQWKHVHFRQGZDYHDUHRQDYHUDJHKDSSLHUWKDQFRXQWULHVDSSHDULQJRQO\LQWKHILUVW
ZDYHDOORWKHUUHJUHVVRUVEHLQJKHOGFRQVWDQWWKHPDUJLQDOHIIHFWZLOOEHELDVHGXSZDUG7KHVKDUHRIVDWLVILHG
LQGLYLGXDOVLVRQDYHUDJHKLJKHUIRUFRXQWULHVDSSHDULQJRQO\LQWKHVHFRQGZDYHEXWVRLV3(5&$3,7$*1,/,)(
(;3(&7$1&<DQGERWKHGXFDWLRQPHDVXUHV([FOXGLQJWKHWLPHLQGLFDWRUGRHVQRWVLJQLILFDQWO\FKDQJHWKHSRLQW
HVWLPDWHV RI WKH NH\ PHDVXUHV RI LQWHUHVW $V D IXUWKHU UREXVWQHVV FKHFN PRGHO  ZDV UHSHDWHG RQO\ IRU WKH
VXEVDPSOHRIFRXQWULHV WKDWDSSHDU LQERWKZDYHV7KHZDYHFRHIILFLHQW UHPDLQVYHU\VWURQJO\VLJQLILFDQWDQG
VLPLODULQPDJQLWXGHDQGWKHUHVXOWVJHQHUDOO\VXSSRUWWKRVHREWDLQHGXVLQJWKHIXOOVDPSOHWKHRQO\GLIIHUHQFH
LVWKDWH[SHFWHGVFKRRO\HDUVEHFRPHVQRQVLJQLILFDQW7KHXQEDODQFHGVWUXFWXUHRIWKHSDQHOGRHVQRWDSSHDUWR
GULYHWKHVWURQJSRVLWLYHWLPHWUHQG$PRUHGHWDLOHGGLVFXVVLRQUHJDUGLQJXQEDODQFHGSDQHOLVVXHVIROORZVEHORZ


EHWZHHQ WKHZDYHV LV VWDWLVWLFDOO\ VLJQLILFDQW ,QYHUVHO\ WKHPDUJLQDO HIIHFWRI/,)( (;3(&7$1&< LV
VLJQLILFDQWRQO\LQZDYHDVLVWKHPDUJLQDOHIIHFWRI0($1<($562)6&+22/,1*WKRXJKWKHODWWHULV
QRWVLJQLILFDQWO\GLIIHUHQWIURPZDYH:KLOHWKHVHILQGLQJVPD\EHGXHWRXQREVHUYHGLQGLYLGXDORU
FRXQWU\FKDUDFWHULVWLFVFKDQJLQJRYHUWLPHLWLVSRVVLEOHWKDWWKH\DUHGULYHQE\WKHXQEDODQFHGVDPSOH
ZKLFK,GLVFXVVLQPRUHGHWDLOEHORZ

>7DEOHDERXWKHUH@

:KLOH WKHJHQHUDOSXUSRVHRIFURVVFRXQWU\DQDO\VLVLV WRXQGHUVWDQGWKHRYHUDOO UHODWLRQVKLSV
EHWZHHQREMHFWLYHPHDVXUHVRIZHOOEHLQJRQ6:%LWPD\DOVREHKHOSIXOIRUSROLF\GHVLJQWRQRWH
ZKHWKHUWKHUHDUHDQ\GLIIHUHQFHVEHWZHHQWKHVHWZRJURXSV)RUH[DPSOHWKHHYLGHQFHVRIDUVXJJHVWV
WKDW WKH UHODWLRQVKLSEHWZHHQDYHUDJH LQFRPHDQGDYHUDJH6:%LVVXEVWDQWLDOO\GLPLQLVKHGRUQRQ
H[LVWHQWIRUGHYHORSHGFRXQWULHVVHHGLVFXVVLRQLQ6HFWLRQRI)UH\DQG6WXW]HUE7RH[SORUH
WKLV IXUWKHU , LQFOXGH LQ WKH SUHIHUUHG VSHFLILFDWLRQ 7DEOH  FROXPQ  D ELQDU\ LQGLFDWRU IRU
GHYHORSHGGHYHORSLQJQDWLRQVDVUHFRJQL]HGE\WKH8QLWHG1DWLRQVLQWHUDFWHGZLWKDOOFRYDULDWHVDQG
ILQG FRQWUDGLFWRU\ HYLGHQFH7KHPDUJLQDO HIIHFW RI LQFRPHRQܹܵܤ௦௛௔௥௘ LVVLJQLILFDQWO\ ODUJHU IRU
GHYHORSHGQDWLRQVDQGWKLVGLIIHUHQFHLVVWDWLVWLFDOO\VLJQLILFDQWZKLOHWKHPDUJLQDOHIIHFWRILQFRPH
IRUGHYHORSLQJQDWLRQVLVQRWVLJQLILFDQWO\GLIIHUHQWIURP]HURDWVWDQGDUGOHYHOV+RZHYHUWKHRSSRVLWH
LV WUXH IRU 0($1 <($56 2)6&+22/,1* ZKLFK KDV D VLJQLILFDQW PDUJLQDO HIIHFW RQO\ IRUGHYHORSLQJ
QDWLRQV ,W LV DOVR ZRUWK QRWLQJ WKDW WKH PDUJLQDO HIIHFW RI /,)( (;3(&7$1&< LV RQO\ VLJQLILFDQW IRU
GHYHORSLQJQDWLRQVZKLOHWKHPDUJLQDOHIIHFWRI(;3(&7('<($562)6&+22/,1*LVRQO\VLJQLILFDQWIRU
GHYHORSHGQDWLRQVWKRXJKWKHVHGLIIHUHQFHVDUHQRWVWDWLVWLFDOO\VLJQLILFDQWEHWZHHQWKHWZRJURXSVRI
FRXQWULHV
/DVWO\,FRQVLGHUJHQGHUGLIIHUHQFHV:RPHQUHSRUWKLJKHUOLIHVDWLVIDFWLRQRQDYHUDJHWKDQPHQ
GHVSLWHEHLQJZRUVHRIILQWHUPVRILQFRPHDQGRWKHUOLIHGLPHQVLRQVWKRXJKWKHUHYHUVHLVWUXHLQVRPH
GHYHORSLQJQDWLRQV+HOOLZHOOHWDO ,Q WKHVDPSOHXVHGKHUHWKHUH LVQRFOHDUJHQGHUSDWWHUQ
DFURVV FRXQWULHV DERXW  RI FRXQWU\ZDYH REVHUYDWLRQV KDYH D KLJKHU VKDUH RI VDWLVILHG ZRPHQ
UHODWLYHWRWKHVKDUHRIVDWLVILHGPHQDQGWKLVLVVWDEOHDFURVVGHYHORSHGDVZHOODVGHYHORSLQJQDWLRQV
/LWWOH LVNQRZQDERXWKRZWKHUHODWLRQVKLSEHWZHHQVXEMHFWLYHDQGREMHFWLYHPHDVXUHVRIDJJUHJDWH
ZHOOEHLQJGLIIHUVEHWZHHQJHQGHUVZKLFKPD\KDYHLPSRUWDQWSROLF\LPSOLFDWLRQV,H[SORUHWKLVE\
UXQQLQJWKHSUHIHUUHGPRGHOVHSDUDWHO\IRUPHQDQGZRPHQZKHUHWKHGHSHQGHQWYDULDEOHLVWKHVKDUH
RI VDWLVILHG PHQ DQG WKH VKDUH RI VDWLVILHG ZRPHQ UHVSHFWLYHO\ ܹܵܤ௦௛௔௥௘௚ ൌ ଵ௡  ? ߠ௝ܫሺݏ௝ ൒  ?ȁ݃ሻ௡௝ୀଵ 
ZKHUH J IHPDOH PDOH 7KH UHVXOWV DUH VKRZQ LQ FROXPQV  DQG  RI 7DEOH  , ILQG D SRVLWLYH
UHODWLRQVKLSEHWZHHQLQFRPHDQGWKHVKDUHRIVDWLVILHGZRPHQEXWQRVLJQLILFDQWUHODWLRQVKLSIRUPHQ
7KLVVXJJHVWVWKDWZRPHQPD\EHWKHSULPDU\EHQHILFLDULHVRIHFRQRPLFJURZWKZKLFKLVFRQVLVWHQW
ZLWK GLPLQLVKLQJ PDUJLQDO UHWXUQV WR LQFRPH JLYHQ WKDW ZRPHQ KDYH ORZHU LQFRPHV WKDQ PHQ RQ


DYHUDJH $QRWKHU QRWDEOHGLIIHUHQFH EHWZHHQ WKH JHQGHUV LV WKDW (;3(&7(' <($56 2)6&+22/,1* LV
SRVLWLYHO\UHODWHGWRDJJUHJDWH6:%IRUPHQEXWQRWIRUZRPHQ,WLVQRWFOHDUZK\WKLVPD\EHWKH
FDVHEXWRQHH[SODQDWLRQPD\EHWKDWPHQDUHPRUHRSWLPLVWLFDERXWIXWXUHSURVSHFWVHJWKHUHWXUQV
WRWKHLUFKLOGUHQ¶VHGXFDWLRQWKDQZRPHQ

8QEDODQFHG3DQHO,VVXHV

8QEDODQFHG SDQHOV DUH FRPPRQ DQG FDQ SURYLGH DFFXUDWH HVWLPDWHV LI WKH PLVVLQJ LQIRUPDWLRQ LV
UDQGRPO\GLVWULEXWHGDFURVVWKHVDPSOHRIUHOHYDQWXQLWV&RPPRQVRXUFHVRIXQEDODQFHGSDQHOVDUH
DWWULWLRQLQUHVSRQGHQWVIRUVXUYH\VWKDWIROORZWKHVDPHLQGLYLGXDOVRYHUDSHULRGRIWLPHDQGVKLIWLQJ
VDPSOHVLQURWDWLQJSDQHOVXUYH\V,QWKLVFDVHWKHPLVVLQJLQIRUPDWLRQLVQRWGXHWRDWWULWLRQDVPDFUR
OHYHOSDQHOVGRQRWUHO\RQWKHUHWHQWLRQRIWKHVDPHLQGLYLGXDOVDWWULWLRQLVQRWJHQHUDOO\DSSOLFDEOH
DQGWKHUHLVQRFOHDULQWHQWLRQIURPWKHSDUWRIWKH:96DQG(96IRUDV\VWHPDWLFURWDWLQJSDQHOGHVLJQ
7RLQYHVWLJDWHWKHYDOLGLW\RIWKLVW\SHRIXQEDODQFHGGDWD,EHJLQE\H[SORULQJWKHFKDUDFWHULVWLFV
RIWKHFRXQWULHVWKDWDSSHDURQO\LQRQHRIWKHWZRZDYHVUHIHUUHGWRDVVLQJOHZDYHFRXQWULHVDQG
KRZWKH\EHKDYHUHODWLYHWRWKHUHVWRIWKHVDPSOH,QJHQHUDOWKHFRXQWULHVDSSHDULQJRQO\LQWKH
ILUVWZDYHFDOOWKHVHJURXS$KDYHRQDYHUDJHORZHUYDOXHVRI3(5&$3,7$*1,/,)((;3(&7$1&<DQG
HGXFDWLRQPHDVXUHVFRPSDUHGWRWKHILUVWZDYHREVHUYDWLRQVRIFRXQWULHVWKDWDSSHDULQERWKZDYHVDW
VWDWLVWLFDOVLJQLILFDQFH7KHVDPHLVREVHUYHGIRUWKHFRXQWULHVWKDWDSSHDURQO\LQWKHVHFRQG
ZDYHFDOOWKHVHJURXS%ZKHQFRPSDUHGWRWKHVHFRQGZDYHREVHUYDWLRQVRIFRXQWULHVWKDWDSSHDULQ
ERWK ZDYHV +RZHYHU WKHVH GLIIHUHQFHV DUH QRW QHFHVVDULO\ SUREOHPDWLF LQ WKLV FDVH EHFDXVH WKH
FRXQWULHVDUHERWKORVWDQGDGGHGWRWKHVDPSOH$VORQJDVHDFKVHSDUDWHZDYHFRQWDLQVDUHSUHVHQWDWLYH
VDPSOHRIFRXQWULHVWKHUDQGRPDGGLWLRQRUORVVRIDJURXSRIFRXQWULHVVKRXOGQRWELDVWKHUHJUHVVLRQ
UHVXOWV,QRWKHUZRUGVLIJURXS$LVQRWVLJQLILFDQWO\GLIIHUHQWIURPJURXS%WKHXQEDODQFHGVWUXFWXUH
RIWKHGDWDVHWVKRXOGQRWLQYDOLGDWHWKHUHVXOWV
0RUHRYHUWWHVWVFRQILUPWKDWDOOPHDVXUHVRILQWHUHVWDUHRQDYHUDJHQRWVLJQLILFDQWO\GLIIHUHQW
EHWZHHQJURXS$DQG% DW VWDQGDUGFRQILGHQFH OHYHOV H[FHSW IRU(;3(&7('<($562)6&+22/,1*
ZKLFK LV VLJQLILFDQWDW WKHOHYHO7KLV LQGLFDWHV WKDW WKHDGGLWLRQDQG ORVVRIFRXQWULHVDFURVV
ZDYHVGRHVQRWDSSHDUWRGUDVWLFDOO\FKDQJHWKHVDPSOHSURSHUWLHVLHVHHPLQJO\VLPLODUFRXQWULHVDUH
ORVWDQGJDLQHG+RZHYHUFRXQWULHVLQWKHWZRVXEVDPSOHVPD\VWLOOH[KLELWYHU\GLIIHUHQWUHODWLRQVKLSV
EHWZHHQUHJUHVVRUVDQGWKHVDWLVIDFWLRQPHDVXUHVZKLFKLVHQRXJKWRLQWURGXFHELDVLQWKHHVWLPDWHV
&RPSDULQJWKHUHVXOWVRIWKHIXOOVDPSOHZLWKWKRVHRIWKHUHVWULFWHGVXEVDPSOHRIFRXQWULHVWKDWDSSHDU
LQ ERWK ZDYHV LV QRW SDUWLFXODUO\ XVHIXO LQ WKLV FRQWH[W EHFDXVH FRXQWULHV LQ JURXSV $ DQG % WDNHQ
WRJHWKHU PD\ EH GLIIHUHQW IURP FRXQWULHV WKDW DUH VXUYH\HG LQ ERWK ZDYHV ZKLFK ZRXOG DIIHFW WKH
HVWLPDWLRQUHVXOWVZLWKRXWQHFHVVDULO\FDXVLQJELDV7KHTXHVWLRQLVZKHWKHUWKHDGGLWLRQRI%LVPRUH
RUOHVVHTXLYDOHQWWRWKHORVVRI$2QHZD\WRWHVWIRUWKLVLVWRUXQVHSDUDWHUHJUHVVLRQVIRUHDFKRIWKH
JURXSV$DQG%WRFRPSDUHWKHUHVXOWLQJFRHIILFLHQWVEXWWKHVPDOOVDPSOHVL]HVPDNHLWGLIILFXOWWR


REWDLQFRQVLVWHQWHVWLPDWHV$GGLWLRQDOIXWXUHZDYHVZLOOKHOSVHWWOHWKLVLVVXH+RZHYHULWLVSRVVLEOH
WRJDLQVRPHLQVLJKWVE\FRPSDULQJWKHZDYHVSHFLILFPDUJLQDOHIIHFWVIURPWKHIXOOVDPSOH7DEOH
FROXPQVDQGZLWKWKHFRUUHVSRQGLQJPDUJLQDOHIIHFWVIURPWKHUHVWULFWHGVDPSOHLQFOXGLQJRQO\
FRXQWULHV WKDWDUHREVHUYHG LQERWKZDYHV$SSHQGL[7DEOH$7KHUHVXOWVDUHTXDOLWDWLYHO\PRUH
FRQVLVWHQW DFURVV ZDYHV LQ WKH EDODQFHG VXEVDPSOH ZLWK WKH H[FHSWLRQ RI (;3(&7(' <($56 2)
6&+22/,1*ZKLFKLVSRVLWLYHO\DVVRFLDWHGZLWK6:%LQZDYHEXWQRWVWDWLVWLFDOO\VLJQLILFDQWLQZDYH
,QOLJKWRIWKLVWKHIXOOVDPSOHZDYHVSHFLILFUHVXOWVVKRXOGEHLQWHUSUHWHGZLWKFDXWLRQDVWKH\PD\
EHELDVHGGXHWRWKHSDQHOEHLQJXQEDODQFHG,QSDUWLFXODUWKHUHLVQRVLJQLILFDQWUHODWLRQVKLSEHWZHHQ
LQFRPHDQGܹܵܤ௦௛௔ LQHLWKHUZDYHZKLFKVXJJHVWVWKDWWKHSRVLWLYHDVVRFLDWLRQLGHQWLILHGLQZDYH
LQWKHIXOOVDPSOH7DEOHLVGULYHQE\FRXQWULHVWKDWGRQRWDSSHDULQERWKZDYHV

'DWD&RPSDUDELOLW\ZLWKLQ6HFRQG:DYH

7KHUHPD\EHVRPHFRQFHUQDERXWWKHJHQHUDOGDWDFRPSDUDELOLW\ZLWKLQWKHSHULRGDVVRPH
FRXQWULHV ZHUH VXUYH\HG SULRU WR WKH  UHFHVVLRQ ZKLOH RWKHUV ZHUH VXUYH\HG DIWHU ,I 6:% LV
DIIHFWHGE\WKHUHFHVVLRQDJJUHJDWHPHDVXUHVRI6:%LQFRXQWULHVVXUYH\HGEHIRUHPD\QRWEH
FRPSDUDEOHZLWKPHDVXUHVIRUFRXQWULHVVXUYH\HGDIWHU
,W LVSRVVLEOH WRH[SORUH WKH LPSOLFDWLRQVRI WKLV VSOLW VDPSOHXVLQJD VXEVHWRIFRXQWULHV
VXUYH\HGE\ERWKLQLWLDWLYHVLQZDYHXVLQJVLPSOHWZRVDPSOHWWHVWVIRUWKHGLIIHUHQFHLQWKHOHYHORI
DJJUHJDWHVDWLVIDFWLRQEHWZHHQVDPSOHVFROOHFWHGLQE\:96DQGWKRVHFROOHFWHGLQ
 E\(967KH UHVXOWV LQ7DEOH UHYHDO WKDW WKH VKDUHRI VDWLVILHG LQGLYLGXDOV LV VLJQLILFDQWO\
GLIIHUHQW EHWZHHQ WKH (96 DQG :96 VDPSOHV IRU  RI WKH  QDWLRQV DQG PHDQ VDWLVIDFWLRQ LV
VLJQLILFDQWO\GLIIHUHQWIRUQDWLRQVZLWKERWKSRVLWLYHDQGQHJDWLYHGLIIHUHQFHV+RZHYHULWLVGLIILFXOW
WRLQWHUSUHWWKHVHUHVXOWVDVLQGLFDWLYHRIDUHFHVVLRQHIIHFWEHFDXVHWKHFKDQJHVREVHUYHGE\WKHWWHVWV
PD\EHFDXVHGE\FRUUHVSRQGLQJFKDQJHVLQRWKHUIDFWRUVWKDWDUHXQDFFRXQWHGIRU

>7DEOHDERXWKHUH@

7RJDLQIXUWKHULQVLJKWD&KRZWHVWLVSHUIRUPHGRQWKHEDVHOLQH2/6PRGHOIRUVLPSOLFLW\WR
VHHKRZWKHHVWLPDWHVFRPSDUHEHWZHHQWKHVXEVDPSOHRIFRXQWULHVZLWK:96GDWDDQGWKRVHVXUYH\HG
RQO\DIWHUWKHUHFHVVLRQE\(967KHWHVWUHYHDOVWKDWWKHVXEVDPSOHVDUHVLJQLILFDQWO\GLIIHUHQWDWWKH
OHYHOZKLFKLVFRQVLVWHQWZLWKWKHDERYHWWHVWUHVXOWV
7KLVLVVXHFDQEHIXUWKHUDGGUHVVHGE\UHSHDWLQJWKHUHJUHVVLRQVXVLQJRQO\WKHVXEVHWRI
FRXQWULHVWKDWDUHVXUYH\HGWKUHHWLPHVRQFHGXULQJWKHRQFHLQDQGDJDLQLQ
7KHXVHRIWKHWKUHHSHULRGVDOORZVIRUWKHHVWLPDWLRQRIDWLPHWUHQGEHIRUHWKHUHFHVVLRQ
ZKLFK KHOSV WR JLYH UHODWLYH PHDQLQJ WR WKH FKDQJHV LQ VDWLVIDFWLRQ REVHUYHG DIWHU WKH RQVHW RI WKH


UHFHVVLRQ 7KLV FRXQWU\ VXEVHW FRQVLVWV RI D EDODQFHG SDQHO ZLWK  FRXQWU\SHULRG REVHUYDWLRQV
7KRXJK WKLV LV D VPDOO VXEVDPSOH LW FDQ KHOS WR JHW DQ LPSUHVVLRQ RI WKH LPSDFW RI WKH UHFHVVLRQ
5HJUHVVLQJWKHVKDUHRIVDWLVILHGLQGLYLGXDOVXVLQJPRGHOIURP7DEOHDQGUHSODFLQJWKHZDYHGXPP\
ZLWKWLPHLQGLFDWRUVIRUDQGWKHSUHUHFHVVLRQSHULRGRILVRPLWWHG
VKRZVDQRYHUDOOSRVLWLYHWLPHWUHQG7KHPDUJLQDOHIIHFWRIWKHSHULRGLVUHODWLYHWR
VLJQLILFDQWDWWKHOHYHOZKLFKPHDQVLQGLYLGXDOVDUHRQDYHUDJHKDSSLHULQ
WKDQLQSUHYLRXV\HDUV+RZHYHUWKHSRVLWLYHPDUJLQDOHIIHFWVRIIRUSHULRGUHODWLYH
WRLVQRWVLJQLILFDQWDWVWDQGDUGOHYHOV7KHVHILQGLQJVLQGLFDWHWKHSUHVHQFHRIDQHJDWLYH
UHFHVVLRQHIIHFWRQWKHOLIHVDWLVIDFWLRQRILQGLYLGXDOVZKLFKKDVVXEVWDQWLDOO\UHGXFHGWKHSUHYLRXVO\
SRVLWLYH WLPH WUHQG ,Q OLJKW RI WKLV WKH SRVLWLYH HVWLPDWHV SUHVHQWHG DERYH FDQ EH H[SHFWHG WR EH
GRZQZDUGO\ELDVHGZKLOHWKHQHJDWLYHHVWLPDWHVPD\EHXSZDUGO\ELDVHG)RUH[DPSOHWKHSRVLWLYH
HVWLPDWHRQ /,)( (;3(&7$1&<PD\EH VLJQLILFDQWO\ ORZHU WKDQ LWZRXOGRWKHUZLVHKDYHEHHQ LQ WKH
DEVHQFHRIWKHUHFHVVLRQ
 &RQFOXGLQJ5HPDUNV
7KLV SDSHU DLPV WR FRQWULEXWH WR WKH ZHOOEHLQJ GHEDWH WKDW LV YLWDO WR WKH VWXG\ RI HFRQRPLFV E\
GHYHORSLQJDIUDPHZRUNIRUPHDVXULQJDJJUHJDWH6:%7KHDSSURDFKHPSOR\HGDSSOLHV+LUVFKPDQ¶V
&RJQLWLYH 'LVVRQDQFH 7KHRU\ WR ZLGHO\ DYDLODEOH GDWD RQ UHSRUWHG OLIH VDWLVIDFWLRQ WR FRQVWUXFW D
QDWLRQDOKHDGFRXQWPHDVXUHRIQDWLRQDO6:%7KHLQWHQWKDVEHHQWRH[SDQGWKHWRROVDYDLODEOHIRU
6:% PHDVXUHPHQW LQ WKH FRQWH[W RI HFRQRPLF JURZWK DQG VRFLDO SURJUHVV DQG WR FRQWULEXWH WR
QRUPDWLYHFRQVLGHUDWLRQVUHJDUGLQJWKHVRFLDOGHILQLWLRQRI6:%LPSURYHPHQW
7KHSURSRVHGKHDGFRXQWPHDVXUHLVEDVHGRQDSDUWLFXODUGDWDFOLIIEHWZHHQYDOXHVDQG
REVHUYHGLQWKHOLIHVDWLVIDFWLRQUHVSRQVHVIURPWKH:RUOGDQG(XURSHDQ9DOXHV6XUYH\V7KLVFXWRII
SRLQWLVLQWHUSUHWHGWRUHIOHFWWKHVKDUHRIVXIILFLHQWO\VDWLVILHGLQGLYLGXDOV+RZHYHUWKHGLVWULEXWLRQRI
UHSRUWHGOLIHVDWLVIDFWLRQUHYHDOVWKDWWKHUHDUHRWKHUQRWDEOHSRLQWVRQWKHVDWLVIDFWLRQVFDOHWKDWPD\EH
RILQWHUHVWIRUIXWXUHUHVHDUFK,QSDUWLFXODUWKHUHLVDSURPLQHQWSHDNDWVDWLVIDFWLRQOHYHO:KLOHWKLV
DGGLWLRQDOLQIRUPDWLRQFDQSRWHQWLDOO\HQULFKRXUXQGHUVWDQGLQJRI6:%LWLVLPSRUWDQWWRHPSKDVL]H
WKDW WKH DSSOLFDWLRQRI&RJQLWLYH'LVVRQDQFH7KHRU\ WR WKH VXIILFLHQF\SULQFLSOH UHTXLUHVD OHYHORI
VDWLVIDFWLRQWKDWLVFUHGLEO\ORZ,WZRXOGEHGLIILFXOWWRDUJXHWKDWOHYHORQDVDWLVIDFWLRQVFDOH
VKRXOG EH LQWHUSUHWHG DV WKH OHYHO EHORZ ZKLFK LQGLYLGXDOV PD\ EH FRQVLGHUHG WR EH VXIILFLHQWO\
GLVVDWLVILHG
0RUHJHQHUDOO\RQHFRQFHUQUHJDUGLQJWKHXVHRIWKUHVKROGPHDVXUHVRI6:%LVWKHLUUHOLDQFH
RQDUELWUDU\FXWRIIYDOXHV6LQFHVXEMHFWLYHVFDOHVDUHQRWEDVHGRQDVHWPHDVXUDEOHVWDQGDUGFKRRVLQJ
DSSURSULDWH FXWRIIYDOXHV LV FKDOOHQJLQJ7KLVSDSHURIIHUVDSUDFWLFDO VWDUWLQJSRLQW EXWDGGLWLRQDO
UHVHDUFK LV QHFHVVDU\ WR HVWDEOLVK WKH UHOHYDQFH RI WKH FKRVHQ WKUHVKROG E\ H[SORULQJ WKH UHDOOLIH


PHDQLQJEHKLQGWKHGDWDGULYHQWKUHVKROGYDOXH,QSDUWLFXODURQHVKRXOGFRQVLGHUZKDWOLIHFRQGLWLRQV
DUHGULYLQJWKHGDWDFOLIIDQGZKHWKHUWKHVHGLIIHUVLJQLILFDQWO\DFURVVFRXQWULHVDQGSRSXODWLRQJURXSV
HJPDOHVIHPDOHVROG\RXQJXUEDQUXUDOHWF,WDGGLWLRQRQHPLJKWFRQVLGHUDGRSWLQJGLIIHUHQWFXW
RIIV DFURVV FRXQWULHV ± ZKLOH WKLV DSSURDFK FDQ EH XVHG IRU PRQLWRULQJ FKDQJHV RYHU WLPH ZLWKLQ
FRXQWULHVLWLVSUREOHPDWLFIRULQWHUQDWLRQDOFRPSDULVRQVRI6:%
7KHHPSLULFDOSRUWLRQRIWKHSDSHUH[SDQGVRQSUHYLRXVFURVVFRXQWU\VWXGLHVXVLQJUHJUHVVLRQ
DQDO\VLVWRH[SORUHWKHOLQNEHWZHHQQDWLRQDO6:%DQGREMHFWLYHLQGLFDWRUVRIGHYHORSPHQW,WDLPVWR
FRQWULEXWHWRWKHEHWWHUXQGHUVWDQGLQJRIWKLVUHODWLRQVKLSLQRUGHUWRKHOSLQIRUPIXWXUHGHYHORSPHQW
SROLF\,WUHFRPPHQGVD%HWDUHJUHVVLRQDSSURDFKRYHUWKHEDVHOLQH2/6PRGHODQGRIIHUVQHZLQVLJKWV
LQWR WKH PHDVXUHPHQW RI 6:% 7KH %HWDUHJUHVVLRQ PRGHO LPSURYHV WKH JRRGQHVVRIILW RYHU WKH
VWDQGDUG2/6PRGHOVZKHQXVLQJWKHVKDUHRIVDWLVILHGLQGLYLGXDOV$QLPSRUWDQWDGYDQWDJHRIXVLQJ
WKHQRQOLQHDU%HWDUHJUHVVLRQPRGHOLVWKDWLWFDQEHXVHGWRDVVHVVQRQFRQVWDQWUHODWLRQVKLSVEHWZHHQ
GLIIHUHQWOHYHOVRI6:%DQGREMHFWLYHPHDVXUHVUHYHDOLQJGLIIHUHQFHVDORQJWKHSURJUHVVLRQSDWKVRI
NH\ PHDVXUHV RI GHYHORSPHQW 7KLV HFRQRPHWULF PRGHO GRHV QRW HVWDEOLVK FDXVDOLW\ QHYHUWKHOHVV
DVVRFLDWLRQVEHWZHHQ6:%DQGREMHFWLYHPHDVXUHVRIGHYHORSPHQWDUHDXVHIXOWRROIRUHYDOXDWLQJWKH
ZHOIDUHUHOHYDQFHRIHFRQRPLFLQGLFDWRUV7KHLQVLJKWVJDLQHGIURPWKLVH[HUFLVHFDQKHOSJXLGHUHVHDUFK
LQWRKRZHFRQRPLFZHDOWKWUDQVODWHVLQWRRYHUDOOZHOOEHLQJ
$SULQFLSDOILQGLQJLVWKDWWKHSURSRUWLRQRIVDWLVILHGLQGLYLGXDOVLVQRWVLJQLILFDQWO\DVVRFLDWHG
ZLWK 3(5 &$3,7$ *1, ZKHQ FRQWUROOLQJ IRU FXOWXUDO GLIIHUHQFHV ZKLFK FRQWUDVWV WKH VWURQJ SRVLWLYH
UHODWLRQVKLS EHWZHHQ PHDQ VDWLVIDFWLRQ DQG LQFRPH 7KLV ILQGLQJ GRHV QRW LQYDOLGDWH WKH REVHUYHG
UHODWLRQVKLSEHWZHHQPHDQVDWLVIDFWLRQDQGLQFRPHEXWLWGRHVUHYHDOWKHLPSRUWDQFHRIWKHDJJUHJDWLRQ
DSSURDFKXVHGWRPHDVXUHQDWLRQDO6:%DQGLWVLPSOLFDWLRQVIRUGHYHORSPHQWSROLFLHV,QOLJKWRIWKLV
UHVXOWZHVKRXOGEHVNHSWLFDODERXWWKHEHQHILWVRIUDLVLQJLQFRPHZLWKRXWFRQVLGHULQJGLVWULEXWLRQDO
LVVXHVDQGFOHDUVRFLDODLPV
 /DVWO\ D QRWHZRUWK\ TXHVWLRQ DULVHV IURP WKH GLFKRWRPL]DWLRQ RI OLIH VDWLVIDFWLRQ VFDOHV ±
VKRXOGZHLQVWHDGIRFXVRQ\HVQRTXHVWLRQVUHJDUGLQJZKHWKHUWKHLQGLYLGXDOLVVXIILFLHQWO\VDWLVILHG
ZLWKOLIH",WZRXOGEHDZRUWKZKLOHH[HUFLVHWRLQFOXGHVXFKTXHVWLRQVLQIXWXUHTXHVWLRQQDLUHVDORQJVLGH
WKH VWDQGDUG OLIH VDWLVIDFWLRQ VFDOHV LQ RUGHU WR FRPSDUH WKH WZR DQG JDLQ IXUWKHU LQVLJKW DERXW D
PHDQLQJIXOFXWRIIYDOXH+RZHYHUKLJKUHVROXWLRQOLIHVDWLVIDFWLRQVFDOHVDUHLPSRUWDQWIRULQGLYLGXDO
OHYHODQDO\VLVDQGWKHIXOOGLVWULEXWLRQRYHUWKHVHVFDOHVVKRXOGEHFRQWLQXDOO\DQGULJRURXVO\PRQLWRUHG
IRU DQ\VXEVWDQWLDO FKDQJHV± FKDQJHV WKDWPD\ZHOO DIIHFW WKH DJJUHJDWLRQPHWKRGDOWRJHWKHU7KH
DYDLODELOLW\RIKLJKUHVROXWLRQVDWLVIDFWLRQGDWDLVYLWDOIRULPSURYLQJRQFXUUHQWDJJUHJDWLRQPHWKRGV
+RZHYHUELQDU\TXHVWLRQVFDQEHXVHIXOYDOLGDWLRQWRROVIRULQGLUHFWO\LGHQWLI\LQJPHDQLQJIXOFXWRII
SRLQWVLIWKH\DUHLQFOXGHGDORQJVLGHKLJKUHVROXWLRQVFDOHV$OWHUQDWLYHO\LWPD\EHIHDVLEOHWRIRUPXODWH
DTXHVWLRQWKDWGLUHFWO\LGHQWLILHVDVXEMHFWLYHFXWRIIIRUHDFKLQGLYLGXDODNLQWRWKH0LQLPXP,QFRPH
4XHVWLRQXVHGWRGHULYHWKH6XEMHFWLYH3RYHUW\/LQHLQWURGXFHGE\*RHGKDUWHWDOZKLFKDVNV
LQGLYLGXDOVZKDWPLQLPXPKRXVHKROGLQFRPHLVQHHGHGWRPDNHHQGVPHHW


%LEOLRJUDSK\

$EUDPRYLW]07KH:HOIDUH,QWHUSUHWDWLRQRI6HFXODU7UHQGVLQ1DWLRQDO,QFRPHDQG
3URGXFW7KH$OORFDWLRQRI(FRQRPLF5HVRXUFHV6WDQIRUG8QLYHUVLW\3UHVV6WDQIRUG
&DOLIRUQLD
$NHUORI*$'LFNHQV:77KH(FRQRPLF&RQVHTXHQFHVRI&RJQLWLYH'LVVRQDQFH
$PHULFDQ(FRQRPLF5HYLHZ
%MRUQVNRY & 'UHKHU $ )LVFKHU -$9  &URVV&RXQWU\ 'HWHUPLQDQWV RI /LIH
6DWLVIDFWLRQ ([SORULQJ 'LIIHUHQW 'HWHUPLQDQWV $FURVV *URXSV LQ 6RFLHW\ 6RFLDO
&KRLFH:HOIDUH
%ODQFKIORZHU'*%HOO'1)0RQWDJQROL$0RUR07KH+DSSLQHVV7UDGH2II
EHWZHHQ8QHPSOR\PHQWDQG,QIODWLRQ-RXUQDORI0RQH\&UHGLWDQG%DQNLQJ

%ODQFKIORZHU '* 2VZDOG $-  :HOOEHLQJ 2YHU 7LPH LQ %ULWDLQ DQG WKH 86$
-RXUQDORI3XEOLF(FRQRPLFV
%ODQFKIORZHU'*2VZDOG$-+DSSLQHVVDQGWKH+XPDQ'HYHORSPHQW,QGH[7KH
3DUDGR[RI$XVWUDOLD$XVWUDOLDQ(FRQRPLF5HYLHZ
%RQG 71 /DQJ .  7KH 6DG 7UXWK $ERXW +DSSLQHVV 6FDOHV 1DWLRQDO %XUHDX RI
(FRQRPLF5HVHDUFK1%(5
%UXQL/&RPLP)3XJQR0&DSDELOLWLHVDQG+DSSLQHVV86$2[IRUG8QLYHUVLW\
3UHVV
%UXQL / 3RUWD 3/  +DQGERRN RQ WKH (FRQRPLFV RI +DSSLQHVV 86$ 2[IRUG
8QLYHUVLW\3UHVV
%XUFKDUGW 7  $UH 2QH 0DQ
V 5DJV $QRWKHU 0DQ
V 5LFKHV" ,GHQWLI\LQJ $GDSWLYH
([SHFWDWLRQV8VLQJ3DQHO'DWD6RFLDO,QGLFDWRUV5HVHDUFK
&DPHURQ$&7ULYHGL3.0LFURHFRQRPHWULFV8VLQJ6WDWD7H[DV6WDWD3UHVV
&DVDFFL 6 3DUHWR $  6XEMHFWLYH ,QGLFDWRUV &RQVWUXFWLRQ E\ 'LVWDQFH ,QGLFHV $Q
$SSOLFDWLRQWR/LIH6DWLVIDFWLRQ'DWD6RFLDO,QGLFDWRUV5HVHDUFK
&ULVS5(TXDOLW\SULRULW\DQGFRPSDVVLRQ(WKLFV
&XPPLQV5$6XEMHFWLYH:HOOEHLQJDVD6RFLDO,QGLFDWRU6RFLDO,QGLFDWRUV5HVHDUFK

&XPPLQV 5$ (FNHUVOH\ 5 3DOODQW - 9DQ 9XJW - 0LVDMRQ 5  'HYHORSLQJ D
1DWLRQDO,QGH[RI6XEMHFWLYH:HOOEHLQJ7KH$XVWUDOLDQ8QLW\:HOOEHLQJ,QGH[6RFLDO
,QGLFDWRUV5HVHDUFK
'HDWRQ$,QFRPHKHDOWKDQGZHOOEHLQJDURXQGWKHZRUOG(YLGHQFHIURPWKH*DOOXS
:RUOG3ROO-RXUQDORI(FRQRPLF3HUVSHFWLYHV
'L 7HOOD 5 0DF&XOORFK 5- 2VZDOG $-  3UHIHUHQFHV RYHU LQIODWLRQ DQG
XQHPSOR\PHQW (YLGHQFH IURP VXUYH\V RI KDSSLQHVV $PHULFDQ (FRQRPLF 5HYLHZ

'L 7HOOD 5 0DF&XOORFK 5- 2VZDOG $-  7KH 0DFURHFRQRPLFV RI +DSSLQHVV
5HYLHZRI(FRQRPLFVDQG6WDWLVWLFV
'LHQHU (  $VVHVVLQJ 6XEMHFWLYH :HOO%HLQJ 3URJUHVV DQG 2SSRUWXQLWLHV 6RFLDO
,QGLFDWRUV5HVHDUFK
'LHQHU(*XLGHOLQHVIRU1DWLRQDO,QGLFDWRUVRI6XEMHFWLYH:HOO%HLQJDQG,OO%HLQJ
$SSOLHG5HVHDUFKLQ4XDOLW\RI/LIH
'LHQHU(/XFDV5(6FKLPPDFN8+HOOLZHOO-):HOOEHLQJIRU3XEOLF3ROLF\
1HZ<RUN2[IRUG8QLYHUVLW\3UHVV


'LHQHU(2LVKL60RQH\DQG+DSSLQHVV,QFRPHDQG6XEMHFWLYH:HOOEHLQJDFURVV
1DWLRQV ,Q 'LHQHU ( 6XK (0 (GV &XOWXUH DQG 6XEMHFWLYH :HOO%HLQJ 0,7
3UHVVSS
'LHQHU ( 6HOLJPDQ 0(3  %H\RQG 0RQH\ 7RZDUG DQ (FRQRP\ RI :HOO%HLQJ
3V\FKRORJLFDO6FLHQFHLQWKH3XEOLF,QWHUHVW
'LHQHU ( 6XK (  0HDVXULQJ TXDOLW\ RI OLIH (FRQRPLF VRFLDO DQG VXEMHFWLYH
LQGLFDWRUV6RFLDO,QGLFDWRUV5HVHDUFK
'LHQHU(7RY:1DWLRQDO$FFRXQWVRI:HOO%HLQJ,Q/DQG.&0LFKDORV$&
6LUJ\ 0- (GV +DQGERRN RI 6RFLDO ,QGLFDWRUV DQG 4XDOLW\ RI /LIH 5HVHDUFK
6SULQJHU1HZ<RUNSS
(DVWHUOLQ 5$  'RHV (FRQRPLF *URZWK ,PSURYH WKH +XPDQ /RW" 6RPH (PSLULFDO
(YLGHQFH ,Q'DYLG$5HGHU0:(GV1DWLRQVDQG+RXVHKROGV LQ(FRQRPLF
*URZWK(VVD\VLQ+RQRXURI0RVHV$EUDPRYLW]$FDGHPLF3UHVV,QF1HZ<RUNSS

(DVWHUOLQ 5$  ,QFRPH DQG +DSSLQHVV 7RZDUGV D 8QLILHG 7KHRU\ 7KH (FRQRPLF
-RXUQDO
(DVWHUOLQ5$7KH(FRQRPLFVRI+DSSLQHVV'DHGDOXV
(DVWHUOLQ5$+DSSLQHVVDQG(FRQRPLF*URZWK7KH(YLGHQFH,QVWLWXHIRUWKH6WXG\
RI/DERU,=$'LVFXVVLRQ3DSHU6HULHV1R
(DVWHUOLQ 5$ $QJHOHVFX 0F9H\ / 6ZLWHN 0 6DZDQJID 2 =ZHLJ -6  7KH
+DSSLQHVV,QFRPH3DUDGR[5HYLVLWHG,QVWLWXHIRUWKH6WXG\RI/DERU,=$
(8<RXWK8QHPSOR\PHQWLQWKH(8$6FDUUHG*HQHUDWLRQ"WK5HSRUWRI6HVVLRQ
+/3DSHU+RXVHRI/RUGV(XURSHDQ8QLRQ&RPPLWWHH
(96(XURSHDQ9DOXHV6WXG\/RQJLWXGLQDO'DWD)LOH=$9HUVLRQ
*(6,6'DWD$UFKLYH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